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* FOREWORD

Purpose of the Environmental Studies

The National Environmental Policy Act of 1969 directs that all agencies

3 of the Federal Government "include in every report on proposals for legislation

and other major Federal actions significantly affecting the quality of the

human environment, a detailed statement . . . on the environmental impact of

the proposed action." The Act deals only with proposed actions. However, in

3 keeping with the spirit of the Act, the U.S. Army Corps of Engineers has

developed its own policy that requires such reports on projects it has completed

and for which continuing operational and maintenance support are required.

In keeping with its policy, on January 15, 1973, the St. Paul District of

the U.S. Army Corps of Engineers contracted with the North Star Research

Institutte to prepare a report assessing the environmental impact of the Corps

of Engineers operations and maintenance activities on the Mississippi River

from the head of navigation in Minneapolis, Minnesota, to Guttenberg, Iowa.

Included also are the Minnesota and St. Croix Rivers from the heads of naviga-

tion at Shakopee and Stillwater, Minnesota, respectively, to the Mississippi

9 River. This portion of the Mississippi River basin will be subsequently

termed the "Northern Section" of the Upper Mississippi River, the "study area",

g or "the St. Paul District".

The Corps of Engineers has been active in the Northern Section since the

1820's, when they first removed brush and snags from the river to permit

navigation as far north as Fort Snelling. Later, in the 1870's, further im-

9 provements were made primarily through construction of wing dams, to deepen

and maintain the channel. Presently, the river in the study area consists of

9 a series of pools which were created by the construction of navigation locks

and dams in the 1930's.

I
I!
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The purpose of the environmental impact study is to assess the impacts,

both positive and negative, of the construction and operation and maintenance

of the Corps' nine-foot channel project on the Northern Section. The operations

and maintenance include operations of facilities (locks and dams) and navigation

channel maintenance (dredging and "snagging"). Actually, the impacts on the

I environment of the Corps' pre-nine-foot-channel operations are also being sought,

but most of the information will concern the impacts of the present navigation

I system.

5 The studies are designed to identify the impacts and to assess their

effects on both the natural and social environment. Such impacts may include

effects of river transportation on the area economy, effects of creation of

the pools on recreational activities and wildlife habitat, effects of dredge

spoil disposal on the natural ecosystem and on recreation, and many others.

As a result of identification and assessment of the impacts, it will be

possible to suggest ways of operating the facilities and maintaining the

5 navigation and recreation system to amplify the positive and minimize the

negative results of the Corps' activities. The study will provide a

3 comprehensive basis for the St. Paul District to prepare an environmental

impact statement consistent with the National Environmental Policy Act of 1969

and the policy of the U.S. Army Corps of Engineers.

* Scope of Current Report

The present report covers the complete study program, from January 15, 1973,

through November 1973. It was preceded by a Phase II interim report, which was

completed July 1, 1973. The new report contains both historical information,3 and information and data collected in the field from activities such as water

quality investigations and sampling of riverbank vegetation.I
1
I
I
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i Research Approach

Three aspects of the research approach used in the study deserve clarifica-

tion: (1) the benchmark point in time, (2) data collection and analysis of the

natural systems, and (3) data collection and analysis on the socioeconomic

* activities.

Benchmark Time Point

3 In order to analyze the impact of the Corps' nine-foot channel project in

the Northern Section of the Upper Mississippi River, it is necessary to select

a point in time that can serve as a benchmark. This benchmark is the time

activities related to the nine-foot channel were initiated. Because the Lock

and Dam 3 raised the water surface of the St. Croix River and was completed

in 1938, the preconstruction benchmark was taken as 1938. Wingdams were built

and other Corps activities took place prior to 1938. These are discussed as

preproject activities. The pre-project environmental data were obtained from

available reports and from a variety of other sources cited at the end of

each section.

Analysis of the Natural Systems

I w The impacts of Corps activity on the natural environment for a given pool

were determined by the individual investigator responsible for that particular

pool. The Northern Section of the Upper Mississippi River was subdivided into

Ifourteen distinct segments for purposes of study of the natural environment:

Pools 1 through 10, Pool 5A (lying between Pools 5 and 6), the Upper and Lower

St. Anthony Falls (SAF), Pools (a single report covers both pools), the

Minnesota River and the St. Croix River. A segment was assigned to an in-

vestigator on the natucal sciences team, as listed on the following page.
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Number of
River Pools
and Miles
Involved Navigation Pools Chief Investigator Organization

5 92.4 Upper and Lower SAF Roscoe Colingsworth North Star Reesearch
Pools, Pool 1, Pool Institute, Minneapolis,
2, Minnesota River, Minnesota
St. Croix River

1 18.3 Pool 3 Edward Miller St. Mary's College,
Winona, Minnesota

4 82.6 Pools 4, 5, 5A and Calvin Fremling Winona State College,
6 Winona, Minnesota

2 35.1 Pools 7 and 8 Thomas Claflin University of
Wisconsin, LaCrosse,
Wisconsin

1 31.3 Pool 9 James Eckblad Luther College,
Decorah, Iowa

1 32.8 Pool 10 Edward Cawley Loras College,
Dubuque, Iowa

Because different problems arise in different segments of the Mississippi River,

each investigating team used its own judgment in conducting its studies.

However, North Star--in conjunction with the investigators cited above--

I developed general guidelines for conducting the field studies, acquiring data,

and presenting the data in a final report. This required that North Star

Sdevelop a format that could be used for all pool reports so that the series

of reports would have maximum use and comparability.

Analysis of Socioeconomic Activities

The socioeconomic analysis for all pools in the study area was conducted

* by a team including Dr. C.W. Rudelius of the University of Minnesota and

Mr. W.L.K. Schwarz of North Star. The socioeconomic impacts were analyzed by

the same team for all fourteen segments of the Northern Section because sub-

1 stantial econonomies in data collection were possible with this approach.

1
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The initial data for each pool were collected and then were submitted for

review and updating to the investigator analyzing the natural systems for that

pool. The suggestions of these investigators were incorporated in the socio-

economic portions of each pool report.

I Report Objectives

The Corps is required to submit an environmental impact statement for each

pool and tributary in the Northern Section on which they carry out operation

and maintenance activities; thus, as far as is practical, this study was

carried out by pools.

The present report deals only with the St. Croix River from Stillwater,

Minnesota, downstream to its mouth, which is described in detail in subsequent

pages. Other reports in this series deal with the other pools and tributaries

comprising the Northern Section of the Upper Mississippi River. Background

information that applies to two or more pools in the study area appears as a

portion of each appropriate report. This is necessary since the report on3 each pool must be capable of being read and understood by readers who are

interested in only a single pool.I
The overall objectives of this report are to identify and provide an

assessment of the impacts of the Corps of Engineers activities related to the

St. Croix River. Specifically, following this section, the report is in the

format required for the environmental impact statement, and seeks:

1. To identify the environmental, social and economic impacts

I of the Corps activities related to the St. Croix River.

2. To identify and, where possible, measure the beneficial

I contributions and detrimental aspects of these impacts

and draw overall conclusions about the net effects of

3 ICorps activities.

I



i1 -6-

3. To recommend actions and possible alternative methods of

operations that should be taken by the Corps of Engineers,

other public agencies, and private groups to reduce detrimental

aspects of the project.

4. To identify additional specific research needs to assess the

impacts and increase the net benefits of Corps operations.

I I The report includes an analysis of natural and socioeconomic systems. The

natural systems include terrestrial and aquatic plant and animal life as well

as the nature of the land and quality of the water. This includes the habitats

L- rare and endangered species and tracts of special value for environmental

education.

Socioeconomic systems include industrial activities, such as income and

employment generated by barge traffic or activities in operating the locks

and dams; recreational activities, such as fishing, boating, or hunting that

are related to Corps operations; and cultural considerations, which include

archaeological and historical sites.I
I
I
I
I

I

I

IK
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I I. PROJECT DESCRIPTION

The present Corps of Engineers' project in the St. Croix River consists

of maintenance of a channel of 9-feet minimum depth for commercial navigation

from Prescott upstream to Stillwater. A 3-foot channel is authorized from

Stillwater to Taylor's Falls, but is not actively maintained. Maintenance

consists of dredging and clearing of debris from the river from Stillwater,

Minnesota, downstream to Prescott, Wisconsin (St. Croix River Mile 25.0 to

0.0, see Figure 1). The navigation channel in the St. CroiK River is actually

I an extension of Pool 3, but for the purposes of this study, it is considered

a separate pool.
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I AUTHORIZATION

Congress authorized the present 9-foot project on the Mississippi River

with the Rivers and Harbors Act of July 30, 1930, as amended by Public Resolu-

tion No. 10, February 24, 1932, and by the Act of August 26, 1937 (see Table 1).

3 The 9-foot channel was extended up the St. Croix River to Stillwater by the Act

of December 16, 1931. Earlier acts provided for channels of less depth by

3 means of channel constriction by wing dams and maintenance dredging.

3 HISTORY

In 1824, a year after the sternwheeler "Virginia" initiated navigation of

the Mississippi River to Fort Snelling, Congress authorized the Corps of

Engineers to improve navigation by removing snags, wrecks, shoals and sandbars

i (Ryder, 1972).

Table 1. Congressional Authorizations Pertinent to

the Corps of Engineers' 9-Foot Navigation
Channel in the St. Croix River (OCE, 1970)I Project Rivers and Congressional

Depth Harbors Acts Work Authorized Documents

1 9 feet July 3, 1930, Modify permanent structures House Document
amended by P.R.10 under construction to ac- 290, 71st

commodate 9-ft channel; Congress,
Chief of Engineers granted 2nd Session
discretionary authority to

modify plans as deemed
I advisable.

December 16, 1931 Project extended to Still- House Document
water 184, 72nd

Congress, 1st
Session

August 26, 1937 9-ft channel from Illinois House Document
River to Minneapolis 137, 2nd

Congress, ist
Session
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The 3-Foot Channel

4 The first comprehensive improvement of the Mississippi River for naviga-

i tion was authorized by the Rivers and Harbors Act of June 18, 1878, to obtain

a 4.5-foot channel from the mouth of the Missouri River to St. Paul by means

3 of wing dams and other structures. Concomitantly, a 3-foot channel was

authorized for the St. Croix River from its mouth upstream to Taylor's Falls

3 (see Table 2). In the St. Croix only one wing dam was constructed, at ap-

proximately a right angle to the current at St. Mary's Point (Mile 11.8)

3 sometime between 1878 and 1910. Its function was to direct the current toward

the main channel at this bend. This structure may still exist; if so, it is

presently suom !ged and covered by a sandbar. This wing dam and similar

structures wera built of alternate layers of brush bundles and rock (see

Figure '.. No closing dams or longitudinal dikes were built in the St. Croix

I River.

I Table 2. Congressional Authorizations Pertinent to the Corps

of Engineers' Navigation Project on the St. Croix
River Prior to the 9-foot Channel (Secretary of War, 1931)

I Project Rivers and Congressional
Depth Harbors Acts Work Authorized Documents

I 3-foot January 30, 1875 Survey of St. Croix River from None
St. Croix Falls to mouth.

f July 18, 1878 Project adopted from mouth to House Document 75,
Taylor's Falls. pt 6, 43rd Congress,

2nd Session
January 26, 1880 Construction of dams, jetties, House Document

shore protection; dredging and 40, 46th Congress,
removing obstructions from 2nd Session
Taylor's Falls to Prescott.

March 15, 1906 Maintenarce of channel from House Document
Taylor's Falls to mouth. 686, 59th (ongress,

1st Session
6-foot January 21, 1927 Project extended to Still- House Document

water for channel 500 feet 378, 69th Congress,
wide. Ist Session



a,-

*1

I '1 4
7~, 0

7. 00

0 :3



The 6-Foot Channel

The 6-foot channel in the Mississippi River was authorized by the Rivers

and Harbors Act of 1907, but was not extended up the St. Croix until the Act

of 1927.

Numerous surveys of the Mississippi River have been made by the Corps

since the mid-1860's, several of which have been published as a series of

charts. However, only charts of the 1926 and 1930 surveys of the St. Croix

River, Taylor's Falls to the mouth, are available.

The 9-Foot Channel

I As mentioned previously, the 9-foot channel project was authorized in

1930. It became operational in Lake St. Croix in 1938 with the completion of

construction of Lock and Dam 3 and the filling of the pool to design levc .

The current edition (1972) of the Navigation Charts is based on the 1964

aerial survey and presents updated information of the 9-foot channel in a

more compact format than previously, although the arrangement of these charts

is extremely inconvenient.

I CORPS OPERATIONS AND MAINTENANCE

Presently the Corps of Engineers' project in the St. Croix River consists

solely of maintenance dredging of the 9-foot navigation channel from Stillwater,

Minnesota downstream to Prescott, Wisconsin (see Figure 3). No locks or dams

are operated by the Corps in the St. Croix River. This segment is in an area

of the river which widens naturally into a broad reach known as Lake St. Croix.

Pool elevation is 675 feet above sea level (1912 adjustment) and was obtained

in 1936 by the construction of Lock and Dam 3 near Red Wing, Minnesota, re-

sulting in a 5.5-foot increase above the original lake level (Secretary of War,1932).

I

I

I
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Maintenance dredging is necessary because, during the year, changes in the

ability of the current to keep its suspended sediment load continually in sus-

pension (hydraulic efficiency) results in sediment accumulation. These areas

are dredged by the Corps to remove this hazard to commercial navigation. For

this purpose, equipment such as the hydraulic dredge "Thompson" is used (see

I Figures 4 and 5).

I Dredging operations to maintain the nine-foot channel begain in the 1930's

and presently result in an average of 42,000 cubic yards annually, or 1676

I cubic yards per river mile (S.P.D.-NCS, 1973, see Table 3 and Figure 6).

Maintenance dredging is necessary mainly at the mouth of the Kinnickinnic

River, and infrequently at Hudson, Wisconsin, and Catfish Bar (see Figure 1

in Appendix A.IV).

I
I
I

I
I
I
I
I
I

I
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Table 3. Annual Volume of Sediment in Cubic Yards,
and Annual Volume/River Mile, Dredged from
St. Croix River from 1930 to the Present
(S.P.D.-NCS, 1972)

Year Volume Year Volume

1930 1955
1931 1956 43,603
1932 1957
1933 1958 41,816
1934 60,863 1959

1935 1960
1936 40,352 1961 33,176
1937 124,557 1962
1938 1963
1939 1964

1940 103,886 1965
1941 1966 36,725
1942 1967 136,421
1943 1968 338,246

I 1944 1969

1945 351,831 1970
1946 1971
1947 1972 36,159
1948 86,079
1949 11,167 Since 1934, Av. 41,910 cu.yd.

1950 30,657 Average annual volume per
1951 river mile: 1676 cu. yd/mile
1952
1953
1954 117,051I

I
!
I

it
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2. ENVIRlONIENTAL SETTING

NATURAL SETTING

I The Corps of Engineers' 9-foot channel project in the St. Croix River is

located in the lower 25 miles of this river, in the broadened, bluff-bordered,

lake-like reach known as Lake St. Croix (see Figure 7). The present lake

level is maintained by Lock and Dam 3, and hence is at the same elevation as

3 Pool 3. Hlowever, in this study, the 9-foot channel project in Lake St.Croix

is considered separately from Pool 3.

Since this is an on-going project, the present natural environmental

setting encompasses the existence of the project in Lake St. Croix; i.e..,II
the time span since completion of Lock and Dam 3 in 1938. The environmental

setting without the project, in this case prior to the 9-foot project, must

be reconstructed from published information.

3 ,Ecosystem Subdi vi sions

The ecosystems of Lake St. Croix may be divided into several reaches and

into various component parts for more detailed description.

Reaches of Lake St. Croix

I Two reaches, the Upper and Lower, may be conveniently designated (see

Figure 7). The Upper Reach incorporates the more intensely urbanized upstream

portion of Lake St. Croix, from Stillwater, Minnesota, downstream to Hudson,

Wisconsin (St. Croix River Mile 25.0 to 16.0). However, two small towns and

numerous homes occur farther downstream along the Minnesota river bluffs to

Afton (Mile 11.0). The Upper Reach is the area of the Lake in which borc

terminals are locateLd and several ecological studies have been conducted.
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3 The more natural-appearing Lower Reach then is taken from Hudson down-

stream to the mouth of the St. Croix at Prescott, Wisconsin (Mile 16.0 to 0.0).

3 In the Lower Reach there are no barge terminals and few ecological studies

have been undertaken in the river valley.

Ecosystem El ements

I The various ecosystem elements of the Lake St. Croix valley may be divided

into Physical Aspects and Biological Aspects sections, the first of which in-

n eludes geologic, climatic, and hydrologic components. The Biological Aspects

section includes floral and faunal components as part of terrestrial and

3 aquatic ecosystems.

However, it should be remembered that such divisions may hide some of the

numerous complex interactions not only between components within these river

valley ecosystems, but also with those components elsewhere in the drainage

basin as well. Thus, wherever possible, the characteristics of components in

the Lake St. Croix valley will be discussed in relation to the Lake St. Croix

area as well as to the whole watershed. Interactions with areas outside of the

watershed will be dealt with in a very general manner, if at all.I
Physical Aspects

Topography

I The St. Croix River originates in Upper St. Croix Take, Douglas County,

Wisconsin. From its source in Wisconsin's northern highland region, the St.

Croix flows 157 miles in a southerly direction, between Minnesota's Central

lowland and Wisconsin's southwestern upland, to join the "ississippi River at

I Prescott, Wisconsin (see Figure 7). This major tributary of the Upper Mississippi

drains a 7650 square mile basin (see Figure 8), which consists of gently rolling

to hilly forested, agricultural and urban lands. This topography is derived

I
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13 mainly from the Pleistocene glaciers during the last million years, as sub-

sequently modified by erosion, and more recently, by people. liis topography,

plus a climate which increases in moisture from west to east, the soil., and

man's activities have led to a vegetational gradation. This gradition extends

from the large mixed pine-hardwood forest studded with nu::.crous lakes and

streams in the northeast, to the rich, open farmland (luil of which was formerly

prairie) downstream dotted with marshes and laced with streams.

Downstream from Sunrise (Pine County, Minnesota) the St. Croix River

leaves a broad, shallow, swampy valley and flows between rocky bluffs towering

100 to 300 feet above its surface. The shape of the Lake St. Croix Valley

I is seen in the profiles of the river valley at the standard transects (see

Figure 9). At Taylors Falls, Minnesota, the water falls 60 feet at the hydro-

3 electric power dam and then rushes through a narrow rocky gorge, the St. Croix

Dalles, where the largest gradient (8 feet per mile) occurs. The current slows

3 in the lower 24 miles of the River, which is essentially impounded by the

higher bed of the Mississippi. Thus, a natural slackwater pool is formed,

known as Lake St. Croix.

Geology

The St. Croix River watershed is underlain by a series of Precambrian

and Cambrian igneous, metamorphic and sedimentary rocks (including basalt,

sandstone, dolomite and shale) north of Taylor's Falls, Minnesota (Schwarz and

3 Thiei, 1963; Hanson, 1.971). Downstream this basin is underlain mainly by

Cambrian and Ordovician sedimentary rocks (including sandstones, dolomite and

3 shale (see Figures 10 and 11).

In the last million years at least four glaciers ,ouged their way across

these rocks and through the Twin Cities area (see Figure 12), then receded and left

hills and valleys formed from debris which they had transported long distances.

Deposits left by the last one, the Wisconsin Glacier, were brought first from

I
1I.
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Figure 12. Map of lIce Sheets of the Uitu-d
States (Sch,,.7artz and Thiel, 1963)

the northeast by the Superior Lobe, and consist of red, sandy, and peblly

deposits (see Figure 13). Later, the Grantsburg Sublobe of the Dos :-nincs

Lobe brought buff-colored sands, clays, and rock from the Crc'atceouF shales,

more or less covering much of the previous deposits. Those de0positS vhlCl

are unstratified are termed till; if they arc triiisp,.orted and sartej U a

to size by glacial meltwaters, they are ter:acd outwashi.

Thuis, several. glac-ial advnnces stapnatcd at v-ricus t nc nd placcs In

Minnesota (and cel ere) o "pap .ar; n.tc f c}, -ivi

sand and cla~y. These mounds wee forv:d ,It 'iho trinlu-s of Llhe F, Itr cvs ri'.d

generaill1y con forinod to their s ha:; hte tLcv ac t d "ear( or ' v

mioraines. These moraines and Other tills and outw;- 'sh, whlich ha;ve bccn sub--

sequently modified by climate, vegetation, and man, form our present soils

and topography.
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an outlet discharging into the Kettlc River and Glacial St. Croix River.

Lake Nemadji later connected with glacial Lake Brule to become glacial Lake

Duluth hich driiincd into glaciztl St. Croix River. This large glacial river

gouged a deep valley through basalt and sedimc.ritary rocks, which is now

partially filled (from StiJlwater to Prescott) by fluvial sediment and Lake

St. Croix.

This present lake grew' as the St. Croix River became impounded by the

Mississippi River. The Mississippi, which transports a greater sediment

load, has deposited some of this sediment at Prescott, Wisconsin, raising its

bed faster than has the St. Croix River. Thus, the Hississippi has formed a

natural dam across the mouth of the St. Croix River (see Figure 1, Appendix

A II).

As the continental glacier melted and decreased in weight and size, the

earth's crust was relieved of a tremendous pressure. 'Ihis pressure release

caused the crust to rise and was accompanied by further retreat of the glacier.

The result was that the St. Croix River no longer drained Glacial Lake Duluth

but split to form two river valleys--the south-flowing St. Croix and the

north-flowing Bois Brule (BOR, 1972).

C1imate

The climate in the St. Croix 1iver watershed variecs fromn hum'. id in the

north to moist sublhiuid in the south. The average temperature varies from

about 4 0C] . to 4401 from north to south, while the normal total precipitation

varies from 30 inches per year in the north to about 26 inchcs per year in

the south. About 20 percent of this precipitotion falls beteen November and

March. Average wind ve.locities ranige from.I 6 to 12 ni lcs per hour with stori -

winds, especi ally tornaidos, grcatly exceeding this. Generally, the s'umner

winds are southerly, bringing tropical air to the region, and winter winds

bring Arctic air masses (S.L.D.-NCS, 1970).
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I Soils

The silt or sandy ]1a1 soils between Faaylr, Pills and St~l]w;ater form

a thin cover ovec" the bedrock.

I Fro: south of Bayport to Afton there are large, nearly level terraces

composed of sand and Crovel. There is very little alluvial land along this

stretch of the river, but nearly level sand and gravel d;Atar and alluvial

fans have formed at the m outh of almost every stream- that flows into the river.

I These fans are often used for recrcotiional purposes. Flooding is frequent

on these. fans and on the adjacent areas of alluvial land. There are several

low sandy islzands, bars and peninsulas in the lake that arc frequently used

for picnicking, andothe river-oriented recreation. The sandbars are heavily

used as beaches by recreational boaters and canoeists (B(iK, 1972). Other low,

areas are residential or city parks (Stillwater, Hudson and Afton). Hewever,

there is relatively little floodplain adjacent to Lake St. Croix.

The soils along the Wisconsin bluff in Pierce County belong to the

Dakota-Waukegan association, except those soils bordcringlinnickinnic River

valley. This latter group of soils belong to the Antigo-Onamia association

(SCS, 1968). Soils in both associations are moderately deep, loamy soils of

stream terraces, the former dark-colored, the Antigo-Onania group light-

colored. The form r group of soils develop--d under oak savanna while the

Antigo-Onamia group developed under a hardw.ood forest.

I The parent. rvntrrial of the 30 to 60 inches of the soil profile was loess,

which is a fine partscl.d !\t erial or "rock flou-" in the glad: al drift.

This loess was eroded by the stong,, winds iron the glaciers, transported and

depoisited in the lee of I-he bluff:;.

The slope of these soils ranges from zero to 12 percent, occasionally up

to 20 percent. The percolation rate is 0.8 to 2.5 inches per hour in the
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upper 30 inches. The sand substratum below, in the Dskotaukcg,.n soils,

havc a percolation rate of 5 to 1.0 inches per huur. The snd and gravcl

belo.;" the Antjgc-Onami a soil hs a percolation rz. tic cxcedjng 10 inclhe per

hour.

Generally, the Dakota-.Waukegan soils are vi.cll-suitud to crops; howevcr,

they tend to be draughty and susceptible to wind erosion in the arca adjacent3 to Lake St. Croix. The Antigo-Ona,,a soiIs in the Lake St. Croix area are

also draughty and arc gencrally suited for pasture and trees.

Land Use

I The Upper Reach of Loke St. CreI >:, i.e., on both sides from Still'ater

to about Ihudscon (and -right side to Afton) contaiius most of the to-,:,n:a: and

industry located on the lake. Here residential areas crowd the bluffs and

floodplains, with commercial and industrial sites also on the latter. There

has been a continuing increase in the number of residential units along the

potentially highly erodable stcep bluffs, particularly on the isconsin bluffs.I
Presently bare soil areas occur extensively as beaches on the Wisconsin

I side and as spoil sites at the Kinnickinnic River (St. Croix Mile 5.5) and

at Hudson (St. Croix Nile 16).

IGroundwater

I Large quantities of groundwater are present in the highly permncable

sur icial fsand deposit:;. iany lakes and str .ciams are locatud in these

depo.s.its. Rapid rcm:oval of ,round.atcr from these aqui fees generally inducc,,

water to mover from the lakes and streams,. These aqulfers: supply 95 percent

of the water outside of the ].argc c.ties. They are similar in chemical con-

position from the Mississippi headwaters to the Twin Cities, except that in

the Cities they have only one-tenth to one-hundredth of the iron content.



ILit tie appeCL -S to be knownm rugarding ground x 'ai. r S~~J~'- up i vai ]- ibJe or u:

specif i c.1 fyin tA he St. Croix 1Pivir ): r1e The! Prairie du Chico-i ordan

3 aq ICUlft f illin~:nt supp lies - s.',1 g erujidw*ate r J ruMn - recharjgL' are-a located

Iajppro-ii,,itely LQWct.-,e Forcest Lake and Cottage Grcove, Minnesota (see Tipguru 15).

This groundwziter is iiediuii hard (average 412 ppm, 1961) 1and contains moreI dissol-?ed solids, sulfates anld bicarbonates, bur loss iron and chloride than the

the softer water in the lower 14L. Simon--Hinekicy aquifer (U.S.G.S., 1970).

Surface [ld-lg

Runoff in the St. Croix River watershed varies from 15 inches in thle

nor tleas ternriost exte~nt to about five inches in the scuthwc,,st. Lvnparz~ti on

is great(-at in the soAinper tlo at 31 inches, ;an-d dccrc.a s Ico abIout, 26

inche;s in the northeaLt (U.S.G.S., 1970a).

I Biolo icalAspects

Terrestrial Veoeation

The early logging operations of the Lower St. Croix Valley left few of

the original white pine or red pine stands except in isolated, steep- sloped

areas where a few virgin tracts of, these stately conifers still exist1(11011, 10972) . The remainiing pine are mainly secon-d growth, principally loCa-tL-d

on the higher ground. They aire intermix-ed with elm, oaks, ironwood and silvcr

and sugar maple. BASSWOOd, haCI-berry, dogwvood, pape--r birch, ;-nd zaopen occur

but less frequently (ser- Ta-,bles 1 and 2 in Pppend -i A. IV).

ISeveral species of docidiions trees densly vegectateO tlioutzud: of acres

al~ong the v:ivor vallecy. Boxel d cr , !i lv cr mapAl, ol-ii:11, niiC3 Ct

well represented in thiis Zone. Formi-ing an understory, end in ciuveLr or ens

as well, are such species as chokecherry, dogwood, mountain maple, thorn apple,

high bush crinberry, and elderberry.
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Periodic flooding of the lowlands has resulted In a river bottom ,eg( Ir-t ion

favoring hydrophytic species along many parts of the river. Willow and alder

i appear mainly aroused the spoil sites.

Ground--cover plants are both numerous and varied. They range from pri.ilitive

mosses and lichens through ferns, fungi, and seed plants. A great variety of

mushrooms may be found here., including the very desirable morel or sponge mush-1room.
roo.Flowering plants of interest include the trillium, anemone, water marigold,

wild strawberry, jack-in-the-pulpit, skunk cabbage, Solomon's seal, wild

geranium, forget-me-not:, asters, goldenrod, and wild rose. Some less popularI ivy
species nclude poJ-uon ivy, stln ;Jn , nettle, end beggar's ticks.

Various flowering shrubs are of value to both people and wildlife. They

include chokecherry, juneberry, dogwood, snowberry, elderberry, wild grape,

Ipincherry, raspberry, and highbush cranberry.
Relatively steep slopes and riverbottoms offer a variety of habitats that

enhance the ecological diversity of the area. An outstanding area of botanical

1 interest occurs in the lower Kinnickinnic River Valley. An ongoing study of

the Kinn-ickinnic Valley is being conducted by the Wisconsin State University--

River Falls, In a preliminary report from the University, it states:

"Presently about 1900 species of plants in 123 families and 535
genera are found in W.,isconsin. Of this number 60 fa-miiics, 148
genera, and 2140 !species of vascular plants have bscn identified

l; .s lty ;and liled in the ];LLa ar i; t ca: . n State
Unliver;ity, Rv,::r Vals . iCa.:v r, thiLI is by far an incomnpieteI re'corcd of the vascnl.as p1 '11ts oc-cerrLu,, in the valley. Potentially
the valley may contni, as mlany as. 100-500 sped -. of vascular
pla;nt's to the li:,t, total coiiposl*tien of the \vnllv will be
considerably hiiher (1;R, 1972).

I
ii
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A gri-ssy s iopt, with scattered red cedars occurs3 nenr the blufftop on

the l1eft ba;nk -Uscn side) Xt St. Croix 1i 20. This site is a remnant

of a snvalnl C" cemI the prairie cegvn of whi*ch fiorma rly had a widerIdis tribut iua'. Les,.s thon 100 acres of undicturbed crday savanina are known to

occur in Wisconsin. ThLa umonauuity t~ Se is jis t~d as Z311 Unc-.7Vmon plant

community in I.Wisconsin (WIT DN I , 19 73)

The Pbunidance of vegetLation asdeter-mi!ned oil alil standaird aInd special

transects in 19-/3 (sc-u T4;ble 2 in Appendix A IV) . El oodplaini hebiNtat was

encountered on TrainsectS, right b r:; ad on Transect SYY leoft bzank (Spoil).

Bluff slope hdAhitat occurre-d on Tranrect SA'\, left bak plateau; and on

ITranscts S~j1B, SYY , and SP(C (-sec rig.-ure 16).

Thec iloou]p1a:111 vegetat 'ion on the Trii aeet. ' iA consistcd of q ti-ee canopy,

I ncluding elrs , sandl-bar and other willows and river maple (see Table 4) . A

shrub, layer was absent. 'Ehe herb laycer conslistecd of grasse, du banes,Ielder, nettle, chickM-.eed and asters., ~ h shreline ,a-nd Up loga sma ll

spring grew horsetailS and spotted jewelweed. A low area which was ilooded

at the time of sampling had cattails and sedges; nearby, also were watercress

and duckweed.

Trees on the bluff slopes include ri.ver maple, cottonwood, ash, elm,

and willow,-s along theu shoruline (sec Talbles 5 aind 6 .At highecr elevations

the tree species varied from ;_ wles.Lc a Ccatl of ba3ssw3.ood, nah, Norway

maple, and ironi-eod to a iiore xeric ,,ssociaition ins] udinp northern red ok
birc, qachjagaspen, rdcedar, and whi te pie Under the i, csic forest

the herb l-ayer ln cliades wild gineram cL ia n lwrn

f fern . Near t110 a1071-DC Ihor lin ii ~ois t~u I an o s un Ih are avz.I I za 1c a Its

gol den rod, zas ters and CuILu:: 1'II( ne e (v r 1i' Ir t1kM vild -In,, S 1( cad eptica,3and at Lhe waterisedgo , red osier dor-oo1 ;nn duickweed.
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'lable 4 Plant. AhonId:mOC on Triiwect SAA. St. Crcoix- River

_______________________ M ile 24.P,, .1973 (Col1i agowo , rtli "ind C lld>' undson)

I ~ ~~Lftv t)~~i1(east) mk
Ii- - - _____h_-- lf"f Ar o:, Ban dc Floodp] lini '~~

A( r 'nIr ium, silver maple P
Lem-na minutr, duc lv' 'od P

s pp.-, Cat tailj P
Nao-1t1urti u oft f 1.in lo wl!Lercress P

ma e~pa u'~ i potted j ewf~leed P
d-ic ~ ibv a~nL,'d ried eldr? P

Urtica dioira ctingjng rettle? P
~yO~ti : S*-). f orget-moc-not P

.K:vsetuc arvons :!, comnion horsetal P
Salix spp. , willows - (i-nterior) PIA2 im s~Q*yl ;pp. . doghanc P
CerastI ul VolIIIo turn', iiiuse>-eared P

chichvw-cd,
Aster spp., asters PP
Moss, moss P P3Graminae , gra s ses P P
Ulmus spp. , elms P P
S§alix interior, sandbar willow P
Bettua ~r~~rpaper birch P
Fraxvinus pca ,nsvlvy_ n c vcr. P

sub green ash

1Taxit, cnmdens1 , yew
Thali.r'tmi sppa , nc. OJOW rue P
Anr, n spp. !,1 nnmones PI gy9 ont er 1 frg n is bladder fern P
Asm vur ) cai iin dol '"e, wild ginger P
Ac u Le a1 ss, c olutmb.. )iniie P

Sob 1 1'0 pp. gol den rods_ _ ___



*Table 5. I'ln 'It OCCUr !cn1e onI TIfr* vee -L SYY St.~. Ci-oix Rivcr
Mli] 6. 4, 1 973 (oilg:'rthandid;,nnu

Shore- Quad. 0 iri d . BIluff Bluff

Spec i.c I me i~1 1 IooSi Op

1PottuoLill a spp. ,cinquo Loil11

unkinown !,,'I%

PToaix'i va1 sp. ,danfltlions /p

S 0.1 ec j 1 (I7 L H I idl)f U S
StiEx i-oiolo poh P 100%

VP 1? 1' ( -a !f
sgeLin spp., honL,,rapos

I.,l)tCC "'a I I 15%I or sn,-cchziriurn, rivo'r Timle Il P p P
d2r'ui c1 v' c os t o-rnii Cot to oond 1) P PP

Flnn L r-:1' oi]1CI

qjuercus bore alis, recl ... p p
Fraxinus spp. , ashes P
Coilnus -tolonifera. red <)-ioir dogwo-od P

Looouaa i'enor, hIexuia P
l -be I i,_-p p. o go ob c r es P

I ~Licja acutiloba, sharp-lobed P
hepatilea

fYotopteris spp. , bladder fern P
L u. _carlinianoa, ironwoodP

M fsqulossus P

IJuniperl-s virvia ,rd cedar p P

11 2 "ppylr fer FX, paper birch p
L \ i C hw11 "ILlsj -, wild r-ye p

p
V 0t p . seet clo(ver P

Bare roclk r~and 20Z
Leaf It t( 1- 100zI
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Table 6 PlanL Occurr-cnev on Trnnsect SCC, St. CroixIRiver "'11-1 0. 7, 1973 (Co_!iimym-;ord2 ;and GuW.djjso1))

Species Lef t (enst) 13:11k )Ri. J.t (\.:eSt) Lanlk
Bluff Slope Arca Bluff Slope Area

P jflu dcl toicdes, eastern cottonwood P
Unknow n tleo (pl.-intod) ?

Betui '-pp birches P

01''''c i or a 1 L;,nots r recl oal, P

C(,] P

Anenrnnw ,;pp . anemone r
Ywrix "cuyn sp). , dandelions

nLpd1 at len- cnc s~ pottd jewelweed
A'tc r s-pl1. aste-Lcrs P
Grimnin i , gas P
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IIIc i.;b UaJ I~ -1') yL.I 1 iu.;" a Ve ry Y ; dive-I-. j Ly~ "It tl I 1-k- (I u IIt i -il

,ri! u lol b):a]: of- 'j;.adj ~L 'SCC (SCu TZIL Lt 6 Ind 7)

Cot~voc"'1q I j ili 011 thc-( ldgp ispoi 1 si te , left , i of

T oi t- t - , Y .. -- T; ..b 1 5) 111iilii t 1i ( ot 'Lt( a''di \7C.]f I, i I 1 '! w r ]: " CpEr 1 LC.J

s sha-d e t' 3 ra s " ' eo [d 1-k CJ ehr .,e f i L 11 e ti 1-- f "I e .0 a rt 11C t' a Li- 1e

will c.' h' (a:...... r cil:;. wi Vi river aa? rd oo I el.cc nd z;,n herb OaC

5 comi :fat!: 4 of be crminit. mid 1*cy seTa]c 2, A] rdiAIV

Act':ircCVrir:in ti:v;'lf 4n: s ('dcoi~r L>r<e~ iC ss 11i nv

by a. v'7 tc~y of 1 W01 wit L n 11"7 t1 Cin a, Cf Ce~lr LI the0 1McCl St.9 Croirn. \1 lloy ;In. bcc': im pertzo it falA I cti on tO Oio--rz f y."C ii

ea ch1 S (' 1) to ohs 1, Ir, L-, C 1 C§ in nn cr I t I Lt aral d1 (1T

WI I]-Ii fe

T Th S t. CL l C' 1. v i ith i int lc, s'' 1 r-e chI, p~ -, i a n ait.u r ol t r avu

lane fo0r w ldliIe, In Iel a P p (Ir -i,,Ie t i L oIic c f for q'''g nc3~n non-

game ciils(BOR, 1 31W TeY 71v StCoC,)p-.' '' iC In iS c~nlCOvered

With uiaosp~cics of traces, shrubhs oud 1wrbaz:cc- ,1 -s that arc hAiphl y

attractive; to a variety of Wilii!l Xc "7 ,etet Len in the floodp-loin, riverl-aak

and islands is lush in many part c",- "f the river.

1-tony difft ielt inpniof ~ ustn t'hc rie \ opcl r r h

annul sp Ing d f allIIA ie t (1c'~ 21 erndI: V). De mU.-!I

(ILIac feed Vi ca11(' .1 of s- er -. c;.u~r n-o dc.

L -Ia -I ; r , ~ ; t i -:< .,' ,~ r' 1-J 'r cc I-

flni.-nd to wood dluck. nalizird , U' a i' -- ingad oa.
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Mi -11 aud Z c11 I)- brd 1 irtc Li do Wi S .n nipe .' n wJood rtk , gall infu i

and novc- iu el s ;:dp r o. TlOe( 1" rd" occuipy glr Lf nd lowland3hA'bitcitr; th loL.lt f't Croix."

Gre at. MAW iec and Ai ..yJc- are0 Ct a w')up a tura(-L'40l eachl
k3nII. hn r Iu ;u I at t: ic;,c t i on ; F7 111: 1:1 i( 't io o n Vle 1.i~s. i

ad di t iln :0 1 11I. 1-0 LIS rvI-Od .1 led h "; and( o 0l I . c" d- 11 '-ed 'spe ii 1 c , la 0w3"j 1-Cpr 'yS , an d r- ,- ee f t I tirr--,iJh t h c ,, \i 1 (, . Tv V u Ituic-: I Is anl2 11

ter2:1 w a" bo c" e rvcd '1 a I i-V rI-, Jnd Lb. h ) pi 1) 4.101 e Irelc an3 gJ1rCg -,I ie ro:1. 11-u I YL'qUC1.ft ly o ; I i . j! ,,-.i p2 ip t: I 1- .1 uip mat4 Orr f w abI r

aro auoua-:1il~lgit f or ntlu asti.cbird wavc!"r:r

Severa. I. ce of eprc a:'b iiTh2> 1 JorP.Coi Vi.'!1 ci'.

Ruffcd grourec are p:ontiii Iiii3 La. ' 1 .b : ar.114 00'? ova 11: cabrint

throug;hout. the river valloy and are nestil.,, rpsi dents. Hoawever, they aire nut

a legal. game bird in1 ei ther 1iheotaor ' nca..A few lbebehi te qua 1 zand

pheasants occur along the valley, principally in nereciation with ;apricultural

lands edging the lo-wr end of the valley.

There ha~ve been no specific inventorics of thme bi rd and animal life along

jthe lower St. Croix Rivte-r; however, fairly intcnsive2 surveys live been con-

ducted on the lower Kinni cklinnic Riverv valla; by pev-onncl from the Wisconsin

State Uiaz.c-iVcr1al". '* I . of ra-" 1 nai ae aoibl

for the lerK:Lnnickinnic 1,1ver valley ~- T -bi 2~ 'a 1 3 in PAppendix A IV)

I ~A record 1w0a'- p of hire''1 mal' w'L e itl l1tcd duLm'a' fj'td

Y2~ th\ L'5i on tri he TIein fi :' area (Taibl e8

EoU f tos.b r:- ,7 S rCd) C (,j ]lj r (21 b' ~ par Ca; b Is C,

of thet laick of sillt: blo bifi (I I'lui f aIpe v'.ti~o hev

probably has popol-L1io-2-s of no-c f the. species secin in the m-nm1ckinnic

River valley stud'Aes.
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Table 8. Bird Ahwndzlnce in I lie Ri ver V~II' ntie 1,.,jl Cit L:-IArea3 UASC:d UponII CJSIIL I 01P) ; r-vaiee; 1973.

Bird 1"10 dl P I amn QSAY I 'oo 1 ,0 I Min I. St . Tol.:1 1

Spe iLeiLakes IFools 1 2 h C Rui . )In L*"J

B. 2

ble75 29 13 8/4 201I ow~nert19 86 8 4 1.17

cnbitI.ern 3 3I Malhzrd 25 25 90 1 5 20 160

Coot 48 6 i5

1"(,). duck 9 15 18 2 17 61

YceIllc,, 1 c-- (If fJ. i r'keir 3 3

C-I (p.rrw11. 1

VWii t--th ro-ated spar row1

* Spottecd sand(pipc~r 1 19 20

U Ball!s.:IIo 3 3

Bulted k~pihr1 8 22 31I Black tern 3 3

Teal 2 2E Black duck 1 1

HloodeId ric rgarm cr 1 1I !iod- b I I I cd grebo 1

Earn o wallow 1 1

* Osprey 2 3

I Greca ,if hrofi 41

Crtv-.; 12 1

3 orn-ion I ;,r 12 1

Canada goose 18 7 10 7 _ 17

Totali No. indiv] d./po 18 7 30 1 7 2I 7



'jib 1J 11;T~. I! a, I)! t j I- t ieI 0 'c1 St L G! : O ix I t on

1)IL MO I rdi Chi.TI1gaiiiiiL incroo.:i oe, jCI (I 1LirCC
They serve ;.n ilajlit fulict~io tas bt JUltel 1.Iekni.S LL\7-~,u 'i -j- aC

bi rds .

NL171crouia rept iles ond Jnhb n1 i' lit 'VI'to Lthinf a Iona Tli!, So olud.

I s a"1nandern, toads, f oi-; , tur ti en, con-': .Te f rs P

siderable inte res t nd ,aiety to tlie area I isan

The nut-prod ucirig trec-: , p rio cli; alS -~iii d Iii-ory , pro.-i do an cn e

food supply for grzly ncura1 fi esuio 2.Co"e al abt r

SUil.abl- cL)ver 0eistS. Other se3. icaSI Ciap(IiL''i wipon %,oLodlandhatt

include the porcupine, red squirrecls, and flylh! ',i roIIIICl.

1 ~White-tailed doer are cormon, especiall1y uat nf ron' S tillwater,

probably miaking use ef th~e rinViirlis to gain 'acccsn to thn lake. They ha.Ve.

made an excellent comebacek along the river -sJncc the 1930's, bcecause or the.

improved protection and mariagement- programs of both States.

Muskrats, r-ink, ra ccoon, fox anid skunks arc co-Im.on 1lo0p the I cumi St.

ICroix, but prob-ably are us cormnon ini zand aloe lahe St. Croix . 1,C'-% avr
occasionally tzike up residonce in the tributary stcn.Otcr and oIqponnur;

I ~are present but unoini . Trappjif il ctivity is, je- 1 ey1

'Ihe divcirsified faunai of the St. Croix \'ellcy eIttact( Ls r.. ax ' p-ep to

Lh te a reua . T I ec r i c I v1r i C ty Y cZ:11 11i oae lif, e 5.pe-,cial' I tla bra, (IW~ b

T]V~e acon TIn1 ii l lc -.i (I(c~ltj,I -n al Ia Jc a3 ranges of eas tern and WC:,s tirn sp.ci as; climai c cond Lti,,n:; in tueSb? s-tt red

valley; and the merging of differing life zones. These factors have, enablod

a number of southern birds to extend theIr ranges northwa%,rd in the valley.
Among this group arc' the Carolina wren, mockingbird, cardinal and several

wabes
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Nur.e rou:; 1o10i0"I'Ae F'eci cs of w:i lol. fe provide acstle tic and intangJile

values to bird w\.t chr. , wi d:i fe, phn tegr ap>.,-s , and other outdcor rccrecatjoni:-tsI who find ci joyilcnt :1int.e'1 beauty (1-,, ]972).

WIater aLIP hI ty

The water quality of Lake St. Croix appeairs to be better than that of the

Mississippi or th Minnesota Rivers. This btter quztlity may be due to less

intensiv, agjricu]tural and urbai devwlop-cent in the St. C):oix River watershcd.I
For inst.antce, th coliform bacteri._ ranrc,d fro,.. 20 to 9200 APN/] (most.

probable nuwbcr per liter) in the St. Croix. The M,,;issippi Rivr miay have

over 100,000 MPf1./I (igPCA, 196).

I Recent data show that the dissolved ox-.ygen in the St. Croix varies from

6 to 12 ppm (see Table 4 in Append:ix A IV), but the Mf[lssissippi frequently

I has less than 3 ppm (1lokanson, 1968).

Turbidity is also less in the St. Croi- ocmprres with the Mississippi

downstream from the mouth of the Minnesota River: 1 to II JTU (Jackson3 Turbidity Units) compared with 35 to 60 JTU.

3 The St. Croi !dvej. aJ]so hrs soft,-. wit,war: 50 to 150 ppm alkalJnity,

whereas the Mississippi Rivcr has 100 to 200 ppm and the Minncsota River from

200 to 300 ppi' z-lkolinity (Davley, 1947).

Aquatic v11r. t;at i on is cp ,:so 1n . t Cml -.:. cr it ci. hi wat.r s 1

I floods have rcsuJted in a scouicd cond.lAio- alin tiln Lioe. l ihis, in com-

bination with the steep and sandy bottom, has discouraged the establishment of

j most aquatic plants. The most important exccptions are wild celery and river



cd, IIIc in L [n C kLed ,rn.ate cn ;," znl: Sm I ouh the, r C-p ies of )ond"'xCe1.d

nal aO-; , cat t vi 1, coontai A ulc 1 11';; ~ rovhvead , bur-ic eed, vto rrc-ss, and'

duc~h.'ec deC eflc'c- ziv I i n nHacc:.c oge 1 y of fe - such Las e t

tho head of the la11e j us L ups 1:): a:;i f r." S tL lYCL o~ n"I thrse j1intf, of ten go

nL',II)jcd, by riven revi (iiOR" , ic 172)

Senasonal. chanuges; in piw top! asnton and pr i ph,.; to n abundance :1Tve

been rcccndc.cd fro:-,L-. thUp11)- r Pce ach of Lako St. Croix; (cl tj Jhwater to lHudrc-n

NSP, 1971) .These 1g1co;,iui~ties an c:.;Lc*,.ail of four algal. -crups-

(di\'ii jun) ,nid 11CLLM CyZ,101,7liytaL (bIUL--gnccr'aP5) , Ciluno,;hyta(ge'

Chrysephy La (go] de:Ia; nod di)altls ard(ryptophy ta- (Fser T 'I s andC

IAjpendia: A IV) .Co un te md r eU C IC!hC1 di- vie. Lo a\ ha;. V e i ts C1 sa sa ne. 1
ma,;Inlum or 'lo: The Chry; op h'.'L- ardchl].o-1,1hytr oFten bloem ji spring

and Fall while Lbs C>'LflOPh I a arc ideos l aimed cm t duz iiL tlho sui1u:icn1:

A poriad of w,Ji,,iun a.bundance of attached aJrn enerally occur-s in theI latce summner and a minoimum in winter as indicated by chlorophyll "a" con--

centrations that attached algae which are - collected on art: fical substrates.

ilowor, A , locol variations in the river may ncticably alt~er coammunity

abundance ond cori-aosi Lien. During summnic, the phy Lop lan!kt en, particularly

blue-green aipzec ray beoequi to abundant dovnstream from Hudson, WiI scemiin

(see Figure 17) . Thi.- ''blocs;'' o-f bj.i-grc-cns, produces: mrv. d i-! oIvO osygeT , n

(see Fiigure 1L0)

I W~~Vhore thornl ., ff1 err, L entcr the nivocr (' tLion 3A) , bi uc-preerage

deinnatoe at t eb: gn]. cor;:eunilty ;.>sd i thk2 ups Lre;, control

I(Stationl 3 ill 1Jigure, 19).

3In ijoter icc-free aireas occur: w.hurc tL;ijm effluents, stori:, sowcrs , amid(

springs enter the river, and where the r~iver becomes narrow and shallow. The

I limitation of light upon algal growth is renaved inI these ice-free areas.
Thus attached algae may occur in abundance as shown by chlorophyll "a" con-

centrat ions near a thermal effluent (Station 3A in Figure 20).
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Of t!e I . I'M p s . o F fie j p I I-'I:ted f i oi tlI i - !,-I erIBas;i (ia, 19NU) 02 spci c.; I,. oun: rt 1,r t ked i ro, c S t- Ci- (.se

lable J4 11i Aplpen(1 I LV) 1) . ecuL ( Cll C ..1'-n jame f I . an (- 1 c (aon

fish spec1 a luFIve Iv r,-1 c p orted f voi: tlie t . Croi;, R (sce 1 '1 9 :1(' (D)

By con por-iaLLi *1 the! t ( o how; 3 perec, ore a' 1 p i hz.. the0

next most abundzant aioa, tlio rt c oLil O the 1j1:11L'SO La I i1 ] 'j to MlarnLtO,

Thes=.-nuric- of rw!,ifish sel-es wis lound in thlj St . Croa_ inj

Pools 2 and 3 of tic:Msieip

Sport fislhig is gecra] ly conceutc atoP on sau'(i , wa l, . ,a pan-

f fish in thu lake (sec Tziblec 15 A3 lpjpmid ix A IV) , w'hi Ic ma.i Ilcu hba s are

mere ,;ouglit after ini thj, upper reaiches _bcn'c StilwLuater. Nortbr3: pike areIoccaSionloily tak en tirouua out thc s;tudy area. Above Sti.11water muskies arc

taken, though rarely. Near Hudson rninbo... trout arc. occisionaily-,, cauxght,

mainly inridental to othor fishing.

Fish netting samples taken in 1970 in the Kinniclkiuniic River listed tall

different species. Listed in their ord--r of rbundank-e ire shinc-is, longnosEc

jdace, \qhite sucker, creek chub, shortnose (lace, log perch, bluntilose minnow,

carp, Johnny darter, and green sunfich. This sanupliim of the KJn-.icki~1nnJc

River should give an indicatiun of the Fspcc'ies co-aipnsition in tht_2 other

tributary streams.

The fish specles normally In c-vested cor" eirciall ,r the cnrp, buffalo-

fish, cafLslul'_ ia6, Z111d :kr.QLJ_1.1 JaCek r ( r ,v :~2L:

c-els arc. al 'so t. ;11eli. U thrr r,-ua j r e :tr or fo:- fc ncii< he dogf-i, 'ii

mooneyc , gi r srd iha:d , gir' Q, opr c, ;md i:'i Cot . fI exdd ic on, nasp(.

prasei.L but L cc-;d:,r, ; d c ! nc: (':u tire sl ha' ~rc sL al!L an A p r' J.

The lake sturgeon, a threatened species, Is also present (BOR, 1972).
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1 hl;L ,L . W1 i, I u, .'I: i LJ I i--, t:jcu t( j Lcw L IiK St. Crc~> hIv

But o:U i v:.. aro tm '0' L'111 O ii *w i 'c ann (()I C ai St 1u,1 I ofI miXLUii Y f! Of ' 3j J !, 01c i u( , in 1 '6' F.1 'ii 21) ~ 19 73 ~i'.,

o nt Ed ii'l 'In A11 c'Y. 
mJ al c anic I1. Ihiweve ,.c-r , a

P3 goia LiI10t 1.)L l I; wit 1, :ivc Z, f3 -j y :i r11 f e n mii t: ci .1' T1I ; Q ii ca-r

the 1nuauth 11:f the St, C- oi~ Thc uz~i. fl; !:iihe bakitoecon, i_J Cf ofi

3 ~A coi'piri 'on1oi of Uie dati or, b,- ntl~ 1- h"'! lwec clec I,;': sbo:

that rtI e't air) w,--IL (, n Cu I.& lictid 0c2 thu_ C'.i o t-,hi

3Kini kiwji Li c Rv r (Trains ct: 5 N , sec al 2 & 3 , d1' dIiit 2.2). - i I 41n s

ect , t he oh iror'cmids w*ere mos ibLuraljant in the cnuie el ~ ta while a

*larger popu l .Lon of oligochoctos was founJ U in r-1id-CI1:innel.-. The rust frcquca t-

Udredging of the St. Croix occurs at the conflurnce of the Kinnicknlanic g-iver

(Figure 1 in Appendix A IV).

At the other stations , the andceof brmthic orpaniisirs was Yery low

3(Table 12 in Appendix A IV). Snails aind claims wore founid only at lHudson,

Wisconsin (Transct SX-X).

fouind durio,- botic ou r uisfied 19t73aer frtiCS.Cri ivrx
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1  (:;dt. ihill , I 957)
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I A stuldy of > aoane.s(l::)pb i 126 y'e '-! . .'ho:c tliot

33 FI)! --ic:; of LtI)e 1.4 re o t d j:ro-n: t ic F Ilo. wvi t f)un d 11 S ii t i -,:

River (ccec latle 1.4). Of tho:-;c 33 ,pucie-, 6 have 1)t-.t fouid JA Ol 'Li nte

Uppeir Rreach of thc 1 aleo ,s iiaivc 9 spc nof snzal.

Ore of the iaus cl s found in tihe ear 11cr stdgV I' hiwe c' n!, wa's

form:2r] vwiLIOSTrCId. ..I Lhc StU. Croix l>. in mccc a and M. ni(blwt!.

Twili Cit.ieL ) Piverus. ()III)ol o-el live specim.-J h~j been foui Sim ce

1932 , in the.Iiats ip RI-vr 'It Oququr ] io ' 60, Jnel tIs1 t-he-

sp-ic i c iA rarecam endaii j-ed (no,7 emdLcat~~)(na

1972) . Se veral indliv. iuals have since beenT cocted'!,C, i.n LAl-e St. Croix at

nScO D, 1i)ni (r~h, 1973) . This s,.m. ir ca is ona of thrcee in thea Inkc-

I.'hli h r cq~ uires d rc~jin (seu Fli;gure I hIn Appcndli A IV).

-hreatoncd 
Speci es

Several lists of thireatened plant and Finimal spercies haeve been conpilcd.

("Threatened" is now the preferred docignation of "rare and] endongered"

species, by tile U.S. Fish and Wildlife. Service.)

IThese lists of threatenied species include species protec,(ted legally or

Other nccaprotected cpecies whoso populations.; are known to be or are suspected

of hemn, cl, dLc-roils y low, either locally or naitionally. Species rare locally

but not in adj acent -. tntus, i.e.*, species at the lim,,it of their geogrnphic

rneare incltld d in omc list s. ThIs in clusn le rs o en coi.rILL I

maiteaoref ai broo d pe"nel C (b-wit o. to hit 3.1% i 01 Survue e the!

1liicA s;pec iC- pOT)I-ull. 'The in cluiocSlfl of thece spoccs en a] o serves to

encourage, the10io I~ of 4 bros, divwer,, it y of pet Land( qnifr,.;sj for

I' iliw'-LziLas to (0] ny.

The variety of lists of threatened species is due to -,,o difficulties

I which are encountered in compiling such a list. The first difficulty, is tile
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ITo tal1 No. Spetie.S: 39 9 33 35



dkcfn. i I I;Cin of a, threL E1 c LC d a cfC ; . c %, I I,,!h poi ~I..t-:; n -iiwrie ard :aurvlivi]I

rotu (hi) th rate c>:at h mae icsa ;-ie - ptl ;! t i w bcc.c- in

dii o i x ti n c t, (,cci i tLr I ofs 1 )ofl -ef ale C 10 o~tc, n o.a

the cur I~jcI t pual I~u :,1 aati1 brc ed IAIg a .aof ln,!Iy Spa iVS.

UOne tureatone d ,opec us waas found dul n the FLcy '1,o 1 11ud

ij , y*,. , a shIir ubIy !va!r-,rL ce ) T ,r1 w othc-r cia tie

5 lal~c £(.ur indal, the cOlia'>' 1, 3 Y)h r~ir, havr 1bLcfl reportc Enifro:r, Lnlke

St. Croft.-

A s LuJy of p3 aata fran),P Tai~ors ! alis to Prescott (i,1972) found turnc

I ~ legal.I Y r o tC(.d Vu nt OteS ao;Vlley:tr.ccpbfy hiti-erswt-oct and
triIlium. T1- cane 1ti rure n p i 1h i h athre atc'nmcd: Lhc:

pral ci o p1W cN:, and th cee plan Ut; rare in MInnesota 1)uti more or itc as abundant

in adacl cj-rqi:w, b(,sca a6 the narrc'w-leaved vervian.

ITable 15. Threatened Plants ,nd Aniu;als of the
St. Croix River and Kirinickinnic RiverI Valley

Threate.ned

Acipencc'r fulvoncens Lake sturgeon

TaxusYewI Phio nj poo Pr airie plu lex

I 't'Iliy Protected

1 urn ~n c~hua' 'rrk' Cii.2i l

hr t! Ie Be.,s "az

A thorough study should be conducted to determine if other throatcnedIspecieIS, inl-luded in the lists belolw, are present in Lake St. Croix Valley.



I PY'n ____ ~A 1.1st of rmir' riit. avU~l si 1'. L.xse:p
Ll'.' .0eis~ i D-'.i'"IL n ut ~lx'r :a' tA) This lis"t

cnnLtC'1ji' aI tct. 11 els lri c' .',5 o f c .:.t on A o:'

prair j,(- , L11rt-C' p Lan '~ foun1d L1, js har't Jr d two plots I sdin thc.'

nor t.dier 3:1CCv; f er iuorestI-s L (c.e Tot'] !A .16 ).

Mony (19 7? co.:; ol ) crx ive - i.. 1: of tu~ h t)en-d rp i:Lsec as. in

cludos a-il spol'es cf tim- orc-i d faily;all specAics )- 1A IIy , I rt 1-I. isa ind

gentiart; and tro iiu rbut us (seo T'lblc 17).

A se-cond calo Y in -~rI ' 1 T inCS" 2 thoese v c rare in ~1s c~

and all- of NeC- th -awz a totz1 o,'f one i ;:- On(' of Lhic o "-oICS LeC

I Mirineset'a Li nt--ily or Za-d r 21 trw ios I. Cund vi--h c ec i but 4 n mcci:a

MoHrley inclucdod a third es:teg)ory containing 252 pla nts which aire rare in

3Minnesota but are more or l-esE bw n in iad'acent region 1s. 1, total. of 36

of these spocies zore found in one or more of the foilloiinF i:-o tropolitan

Icounties :~o lmop in, asy Wshington , Dah-Iot a and Scott (Table 18)

Morley's fourth category includecs those plzints typical of our native

grasslands. This list includes 122 plant spcc.. n. 71)e native- crass landl

hab it's t i on i,;Lhc "~i v. o t ))!.' 1'' r 0 'stac C ( Jn ti: 1ac-n ,i % emrs I ty hcorbir ;,;,) d

iirats danger of eradicationi in the sate" A mare oala study is

urgentlr; needed to dtrmiaif the drier pmrtJ ens of tho sp(cri ha rks do

harbor thes~e threati.,ned planits , or itL not, t hen to (C' "'i vethl rot en tJ1 L] cf

t11' ris 2p o ie tofIc pre.i dQu I' vI L! I-c ar 0a?1 J) ]lt

Wi CC) r 1 i ~-s 1.-c 7la, nj 1 ,' L-re c C usi I is. idJn ril 11 :.

wood IL l y , tur 1Ic' s- c ap- 3-ii -, pAI t Cher plant , rp1 c--t .v ri' 1%2 orc61, d s ii J- p pe

t railIing arbu tus, b ittLe r.weet, an d Amecr ican 1o t us (NlIONII , 19 70)
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I S11uOL~i11V;170

Siv li 11.1J~ ll C-L0I (orc1 Id)
Pr i l plox, pi -t

C] .i I in I-. 'j! in fho S' ,p

Fa r op, 1 Ir (I~c B 111 1; 1 Vi L fn cnO.:$,1 f or ]~r.uLN~

3~~~ ~~~~~~ tdtL-i r, L ~ryK ~Qfij~<
*A d;1rnzl1) J- 1,vc roIt, I~ect~h& h Co I rh I

Fairl-y open-, contc'rous Yew , Taxtiq o ITr id c n c; f3 foreot; S ~Ramn' s-hond la1dy' s--siippc2r, ajp (.Lj ot n:

(orelli d)

* aIo, beein f,-irL v rare



O w~' c o,1 y r i n i ~ c. i 1i hU , L f i ( O 8 \ i

(N'i t i (Tn :;ev.&\' of

I ~Cru ci 21.:J

Drc: 1121 112.11 CIO, -,7 Cot-2722 tuO w-o

1A I Icc! 10 Cd.V I

I ~ ~ .iii'I : ;1'Di4.r or Jn:o Troi;L1 ily or

or c' 1-1 1 1o tb 1.: cox2 cer 0ttct

P Ian t 1o- T1 t: jnno: u (th jo t -u L ion f1 ; *.ie2a],
a anid. ned c- s L. i flc L 1 1b

Ericaccae; lfcatb1

Gcn1 t i nIn 'eeae Gent: jun 1 Y
Gent ~8 C nLiun , di1

Lil iccr Lily r:l

I Nympbilc' ul ill k:'" . 1

lN i'y i1i , :c c i , jC 1tlt Ii I

I rchidx 00:1': Or1chid i'mi J~y
All o



~'ii Jbl.~ ' o 1iii in Wj C ;I > but o2 ~r I

Iz i Lk~ Ii; v211

At mc 111j

uck:2f f, cl I 1t1 ':2 .

iCat,; -y I f(.;1't

Ill .;i -I t-2 1 -L'f rC72u.t 1 W lo a

CO V CS' o ' C t 0' 17 1* 1 MAIL' on Buc th , P"Cmicpn,CT 1) n~o
CO rLtp:j

o v_ 'a 'no'itiirwo Freeborn , Holne p in
dodcacr

Crucifcrde; ,'ustnrd Iforily
An~bis nr sp.1oth ro"ok CleanwLt r, Todd, Ilenveprin,
cress S Ious~toll

C re~fr'"'

" c er I I Ifl . ~ . I1! ADa> i2i l ,fl .1 --I, r

IDro 1

IC

J UrLC,IC a; Rusht f aini I
Junc'us- iortjc ul.%'u:, jo;lLucd rushl Ramsey



As!IaL- J-. a IC :

GaI

Jo .. Anollai s

*i-ti 'i r.yVh<a.L. Louis

1" 1u FcC -o"1

Vibu (-I 1) L' tYni o1 Aiuk n va c0ui IeyltL

1a Lr' i I' b s lc' e t a ~ Dleci, 1odw., 1c !uiParIIep , St. ley

Scott ,ra o
Cenru-dj a auriculata , aur-idled Bluc ]Eai th , Dakota, Micollet

(;rri mL gr1,Ctigr' Nicoliet , Vabasha, I-f nona, VWash-
gem r ( in.- tr

Sol 1' l rt c ut-leivt-d CIn", lf1'ia

C.. i

VC11 L" ; . , l

Yer I i j ~
torrta o is I ci inr yclo]. w-Cyc'd Anoka , Ileieaep iu



B:rLhoir:: (.397 1) ic~di I iicc p3 I it virr or:( inii ii-v ;N cti Lld

-Ai:. Bit1e c' ( 19.17) i .s incliu(cr. 36 ra-re vind cii liij~oCdacic

mdclAin t rc- t o'-, iis 2.9 00 aic~lbrd; Of tco

the1 ' L:cd I II . ('17,11- , Ospet IV I1 Y,.L I'd Ac . . i: ( C 0I-t.on) ;r I Cc cur J1t ]' t hc Ai n Ci t _' !CS

area, althoughJ ;2jpp7.;-Iily tli(y z' rc, not visLitors of' Li:,c St. Ge

The 1 {st e1. ra-s- andIC ( viceQ 'pec-_ic: C 1 ., t U. . l'icll i

W i.0 IFka> Sorvi i (1930)l Ill 3dc- two'~ri I forj 11 ' vi 011 (1h (cltc

20) .Thijs fiviA,, the La'rcoesturg C~oli b10!" netted' Jll the St. Gl:PvrbI .the M2Xh and o oi onea 3, Cis 1,c tm iht by an ar - I,:r.

Onc sp~ci es Of tiiI ciVv n: 1
,is a tra r'I1972) .-,n is repor ted f rem), thu llud' or, Wir.con.s In , are a of L~ik(, St. r)-,

I (Krosch, 1973).

Prc-Project Vc~ttition

A second growth mixed conifer-hardwood forcst repi aiced th,' pine for, st

which was cur for itietber in the late 19th con tury. AIlItboug-hnc ji n Io v. L .i

is avaiil able, this mixed ferest probejbiy coveredl the Ib uffl1" :oscc ;(IM

j may rcrmaI:n cel bluff sI -Oe;. Southwest-tern usrry tI 1c L

reltnan ts , s u ch the Frqoc flo 1 i ()L i Sca t teredc0d CCICrsl onI tIc I'.. c

a t " i 20 . A I cqewilli; and be uCci swncmp :.ncl a wild rice I~tc L 1;I~c

cOcres were S cc~er'c ci Vt: of LA~e St. ( aic
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Table 19). R-mr nnd edan rcrp t iilcs, rlr i nSI p1 ant~~e , uld b d3inll~ nu

I Bue L uilcd ,;,[Jink '1ruiip ate Sw an

VT () r i ! B1-ld L!'1e

B1-1.1 in 1W a, T t ti Osi p CY

Crich'L ~ru~Peregr inel- rrco

lWys Lern WiII iat
Lotus aimlcri c'nm b! rds icot-t refol I

caspin n 'crn

GreaL Clay Oa'l,
~pn:2raf fin qSuiU cactus

~~;~~3 cn vaIar I '.r

II 1c, lin l ow s Sparrow

Ye]lo-rn 'Id Chat

I'rmmt 1lomLar\'V Wrble r



Ti5~ C,2 .It iill I ! l Id.n~, co! A, ii ;i-i o f theL L'1I~cr

At -' 1 I' i en t Di -ti:L juL 1011

li, oMid'.1 l l ';,': tl 02 1 I)iI cd Stalte:; I r.: 1 1

t ; I IIt .iv c d to0 Ce 1t I-z.;!0 -, It L I to ' -'l o !I V,'! C)uI!:i;

*~~~~ ,iI . i .,( i. o i:: fit ii.Al ar1]thurn flIorida

I :: L Ldl o su c: rior 1'e i)oo oil0f (.I (: i illn , ;o

!;u p] 1 N-i y , l a ii A] ilic ;and Gulf C-nnl-tn

1) ' 1 n ut 3 1w ;- cwil r d i 1 ' 1:,iI, V t c

I;A L; I' c) COOt 1 )I- 1iL

S t 1 I-*, rc JI pLo i 1 1 ,V c -! I";ILc )L U

'I Strt r P t1 3 i C. I i . (' t10 C j I' v~' I' j !i ~ l O r Iih i i

St3 L r i1 I I .1 I C tI10. O

ii Cr ;~ Lt( ii Jr !-I :I -''10 tll~ 0 I Y~ -11 t

Gro,~~~Mil p i' fK LI t eufLa: 12 j;o21

Gret2 2 1.' I C, lea~> V IVIIO f1IL~jC I '~'. t JIl !i IiU

r' 71 cu ', I G: at .. I



SO(;I O[COINL! ,11 S iii I N

The so(j.(--1C-ll01: i o s trv r( imc iita]1 settLInjt. wil.L bc djijoCu,-d

b1 )Y ideIC V I lylt Ig t! I, ti S I IL"I-v~uy sc i .sion Of q cicj ec c) Ia oi' t( xc L V.; t 1 Cr- U;LCG

in thIIis rcou 1t , ond (2 ) t-v prc-scn )ILlI"a O, o\'.rvlcx of tiic ";e aCtI iviti IC's i r, theIi

St. Crosix iivrarea of the Uipper 'p1 1i v c-1

Ij 4htc Si ~iii 0!- F C f d oecr'ot2J Acti vi ti e

I ~IL is uci Lto div'ide aci t' ' of the sodcooi ciii c ao i ;Cf the

studv m-' z of thc' Up;): r 'M s.- :;s 1 fi M ! 'v 1 r t~o () ircics; trial I c-:iv L'

(2) ri- crec~ iotia 1 act xity , ani, (3) CrUIlM- tilCOns: :dcor eLi oils.

Indus;t rial. ;activity inc'idrs ntt,ri cultiiral, trnfctii~ , tnsport-t ion,aand 1atd ursuits thait affc-ct ei-dlox-. cnt anid income in tlic study' arcL-

drctl S t in l icludcs C ] emi v--lrt LcILI f 1-1Cms , i n barg e o.c i ati i ons , cominc, a ci ;.al

Idock fi ci 1 i ti1ets , Iu to -i di d;!, uJwr at jon!4 .' ca ci o I fish 1ng. V hi Ta e1t

is p~rob:,'I\, mo,,; des i i l] c- to rw~rcce. indus tvii icL-LvjIt',' 1; ter.s of jobs.3 ~Or d1la.1((J-~i ,' akOf avrildio at rCs this i ooble in tic

pro Jt a~v. As ta .1 r III L, jindce ci '.1is inclu-.r iol ;act Ivi ty- -, -uch

ten C c; .. 0c C axa ri'.u r -,t s cc,: tLrct ui r pout: of i 71Sic

to -- m * c c.U C ;wt V Lt C(5 o s J C's.1 C Lc t he it-pact (if the rc crc~l

ti1onal aict i vi ty Oil emp lymun t ind if( ir ccr0-at ivol act!iiy is more

IindirccL in t-! effec t oil ewp] oyijen t and I ncomre than is inidustrial activity



all 7/eIiIL II: o l"u :,o e p :,in

is af1 Ver tuf ult fi16 r puod on the,-

Using a £ ii 1 I ic poolJ-- feuy lC;FS delln::a Ied ; f or tXK'I, eerof

3 501)5!fiseor.0ia o11eer11Ved1' C20D2PI ~l by lon] :1 4.li 2: rr t haS as
T1 (2 eic f fji1. o'111 afti Lvi t:- - l C pot) 5--&y t! I b t, 'L is rot as E- Q p r e

3 a tiC ' ; e''" dejre,1 . ProLice,!::it'yo':l;] 1:; doin\11 11C-vi2 on tts

rt 1oA ;~c i rF! tvi:iF a ]Jt : c ecu e, :n Sca -t ,-1 6.

I Cuitus.: L eonn-,uer;ations .ve the third c01wet f h Socioccol.i2,I

seLL inn. 'lousre consl-(cs ritioils include three 1:11rids of si to of alcto

scIiety: rlr'it cal sites-, ,i 1sti31oric sites , ar:d cent eprr i c

These sitcs can, itic]ude suhdi \'cOCO phyt: J Cal assets S i bur i; 2ll h uu

3 his torica I battl~ cgr ouIFI'JS or LuI11;~, or (->i a tine, :sot tie I 0 CT,1 t : f C, li-, IC

groups suehlia:.sb c(.-:a "u tier. Bc 4 Se of th11e di f f 13n lt of n -n SO

'Tc i0 :1 L.I t. I 1, i t . O

this rcoe L.
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I nctus L I l i /It*. ti i

11 oh. L 1 I i 1 C! h\ 17 1 LtI. t b : I !~ I:.I:a

p~rolo-,.id i IL (-i t I)e i 11(. i-l 1 6', uve L ):.C'nTIt- (11 th L :r c Zi: M cI " . C M s

I t h'.; ( 'u: ,'e i a C tn:t. L C, o y Y-i ::s I: ): r Lu ti m C) l Z C w I-,c L.i

t y'i! L', t 1, (2 Ic: 1 h, ,i lljuzri r" ;,,! IiM, I.\LI %, th u ,;,- CU1 ttori]j . Mi~ e 1 "L

!s h11 x,:;. ii' c':l ud (11(51 0 if thi North ;mJ 2,ut h.

v In If i P'I-)., v ' I ... o 'IT, r. IIt i .

3 sCtn.pOiltiV- OJ t 0 to 1 OL lr. .t A ' .

I Cl&I Ie L i: i tI I .1 Ci11 0' j C. c::cL; o h s 1V (11 1 Ii . \'Iii'

Long bcforc thu i. n of thc firLst wI,;t C 5-30 L ],ii c ,L s I .l(, Xre

i1issi;!;:J [ .P ur Syutti. '. ,T ; r 1-ct1 1 i ' ( V' ( o r th J : ,*',. i t

17" ust-d to L, c f i ;I(, I r i ~.ht I~ t he.5 ,'1- 1 .s1i1 Y, 1 Wt' O I'

Tii it jt' \ ~ '

I ~but L es ii ,,i ~ ;.i.

01id j 1i11 ,h xi log r".,ft ;"nd ' i )- Li (-u-d 1),:l Lt,.,C i i LIIe F;:J 1 1

St. Anit h'ny and tht: mouth of tV 0 JUao r



T1'ihe ncceiity ofi mollifying thI llatLUill COurseS Of the. river to maeit
Sit able for (c)''i". rcl:1 A cv. i o gradually be capie app::ICI rent ar t th e of

the river b'' ciidb:': grew. SInce LheL first rIver ,;cwuloztt , arr ive d

U ~ a IC)- t Il 18)1~~i3 IDL Leanot rzci': cr ta inn fe f iciflit ,iv

jn:.;: eage 0 " et" Le c c inl 111t,: dCCcc d e 1 50 to 18t60 iiin over -l0') s tc-Ube:I!, were acv!% 01- 1-10 tnt tire Jt cc ,t h of the. river. By 1380 the r-ro-,-Lh of

th -ri 3 ro id 1 t -c U heL. S. ,mndi thIe. 1;;c of a chxlCcci of ;Uf f i ct de -pti3 129 I~ked a, cl Cl :i- in te usme of the rive,-r f ci: Ir Ia;'l ow :ior.Ii v I r ,on

the tu eah r ofte i iLplgowhi frjh '('I!i tioc!i3A p',:; -; : v , I A 1103 v, i th 1 .5 m I 1. 1 o L' 1 Ca Cv S 1 (, ri St.: P;-. I an d

t IIt Il n(2Wih tI , .,: bhv 1. L~bce rt in 1 j, : '1 cner--11c OIII(d with 13 a drop r 11c c. 9- 2 e'i ie; 16 on' Y 0. 11 1c o

yr-. f L 1 !:t e' f ti'F':.' ; tlie y iste

1hz 1 S 71 C, C. I I' Ic'' db n: r' u cretI

i h II' I ch- 1o i Ccr c ' - c ti 2'(- ( ' 1,1 )1 ,jC- ,i ) , I; C C V

of 11i' Il Il 11, '' 1,, Ld u ih bi -'0 ijd to,, ',wA 'iAi ch gr~jduai 1Y

ci a I Lil,, 1 'lh ' 1'~'I ''- f r oi ei.l ill Lt( U p1 I (C5

I i I2 ' I ', d ( t I'' :r3 
'l'v ': V f rill "0 1o;l to ethier

~~~~~~I 1 ' . ' I I *eL

Five'r are exoari.ncd , ft. is diffi cult to imake comparlrons that rclat c' to Cor;p:;'

actlvi t ies . For exa-mple, the(- folloting factors com1pl-icate! the probi cul of

data analysis durig the period prior to 1940:
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1. S tat-L t:~i cal dlatz ccd lec tcA by the Corps of Englnecl Covere-d

di ffcront- cp:o of thec Uppc--r lMis:!s.,pp S lljvicId - * , L1.-zc

3 yCa i;S. Soine of the r:eaoon0. tor thin, Lppc!,n to J),i fgc l

Iihi. admjni.,; trat-lin of ri.,- r ;cgi-171to duLg'hZt tiI.1c, Lis V.7eIi3 as~~i., stwic w!~~mllti:o L11 botta ieods on~', L .It 1

co I le t Loll

2. Sh~ppinc Jii the o r Is aip n iaty& d'j i-ing theI dc~a~eof Ill" 19.O eitr of theCCowmctc of ]ocrts

and~il t~jinlie St . 3Pro] J:1)1 ;cr.

3. Froni 1il to' 19/;5 al rrLof v:"~r nx:eac

the wi8Y of L ii t v-it houL g to 1~:1-,:111 J erl eun

'lhe ore, daefor ten r;( w-,Ith theifc U a") dons

no~t-i~ ~ 1I PT.1i I1~. JLCi iA vi1 17rl1O0-LIiOh

U' Se t V, L. f 1,1. u t. 1< 0ooaU .1 W!:5 f Or t 11C 1-1VU1 1i,~ 111 ot id 1ti fi cd jL'C

th t-1e c L luw oii lf C ob I hi a.

in u ic crii ti; L. c nrni li2.A1 .1 foc Iic SL. Plil Dirt Li ct-3 I'~'i'.'ic'; h. cL! o eiu';thu;li ir St. Pau:Ll ]ietrLi-t for

ITraf c about. dmplob i i I. h, S. t . t i . 1~ 1) c 1 /1an 'ThIis

W CS CuUS(d (, to0 I'r1 lag iegi cC ,t"' - 1 I d i 1 C I " t: S f 1C1 te l t Ii Ii t and to

ail mi.crease ill 1,(.ceip ts of c ccii



3 0C,19 20 to 45)

1990) 630,9'4 1 ) <n1 1925 90,5 > .to >2±o4-(j &

192( 6969 ~ -t 1IA'

5 19271 711,]110 pI L'' : tI 1

I 9.8 21 , 32 ii; Lo i t II il

19 , )* (.. 1'- I o II o S .

19 J 1 ,395, I,, 1 tr, I. W (

- 1935 I ~88, 6 1 I l;I ~

(-16, 1:('2-l- I i 'I

Irb t ris i Y t.: Pa ll Ditrct U . i . Ari jng we bitr

St:. ~~ ~ ~ I -~uNrlco.
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U LL;{CL T1'J L I dt' J 0A t.:;u1ct c n 10~.i:t'.\I C c, i-tV

rt 0 ae t)9t c. vi ,, We 1> fi:iy 1t 1~ ~ 0,:: h2 Ir

In oP 0- C: :1 V ; V " -.1: c!' c. c, in LI Pal ,

F. V r: . 1- V,

1 A'. F0 0

To. o 3)3 3

1)r' v. 7 790 787

is 11(t a thoii 111:f t foi- !chli pimI y)!*nsing to -, iir.I y LmabpoolitI ' 'II~Th~c-fo.re, f rom anl ocon( 1.1 c poilet of View its fui t i c ci, ii utcd to lirad 1long

cargo den Li netd for thec it-.oU entry a Len hc: r-ivOritseI
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The c; lfl 1' '.' for mos''t of tie' St. (~.. ' ' fi

Opel thcd St. LI a 'l JLl:, t oso l .. v'. e i nf Hl(I ~systtn11 iL;u a Thel e tflu lo Op tr 1' ipi ,I 'l o ther t, lb 1me-v

r iveurs I n l9J6L4' e d tn L J-d Ly o of cyr1'' -' .' L' I'l' 11 ' err !711 C C,

I f ~ . L' t. t> 017 11! . L h, I t 'LI I -. ' 'C1 - ' ; ICi to CO' ( I' . lt'11 V . I

P~'c r Vat y' S~ i'' L n pM-eC f 3- r ': 7Qt 0 U o 80 C1Di, 1l ta- E. . .h is' ti-, L the3bra bu 11. f 'ru Ii; Lus an 1I C cLc 1:;, 1 h ve or'''>,';,! cir C , i - i r u1 f iChC

St. Pzul1 Ditu t . L , lhJo Io tljcnr in 't:cl IiiftC'i t o Jim " u . IL t i pL

ally Liil Of the Lec'o neil'DC 1- to'o the PC)- .:n':Y'C Cn 1 '~:

P()01. iiust'1n'l-o",d tiC'2 Lof' IWt iiCImfttL'2LS '. ar fe -%y pzart of timc

Uppe'r > (.

I ~Cov,n1- I: 1'-i, 1- e''pultioi lea Li''.' ar c:nSli C. of the

reutWaFs tiC doVeCi]'- "si :,p] pt ol ~f co;cc1 c 1 f5tI ,' ": the Upper-

Miss eal riin Li ic. las;t !111 oi 'f tls '\( '' t etevr uin w ~c~ iij

Icen tury.

Linated Cda t~i ziVC' ax;onI:L i t lie c. tenit of crv icor :al fishin', prior to

1930. .27'i;or the 1rit 1' I tint ,.L-I I tve 1hiiii ', 11003wok

L'I,~'. L 1.I c-), .1

I
r o. - ,- '.' - :

and St L ro.t :.1 Lve . I1n .1969, the C' 1;C~hi-l Sec Lioen ,f tOw Up-per Mirs tslppi1

Ri1ver prolLt(d a~bon t 5.5 milion1(1 pounds-- of 9r cL tat wtere so] uoircal
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C0 I, C.C
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U I J /I

Oz, 11 of .~ II / h (," 1 1
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JI7, * A

U~ ~ I~; 7< 7. .... i...t~l1 4 1 . C L:tm c . . (S

17. v 1 Le t~

pr L- 0 J,- cj C ,: cI't. t %

I L J771I:;:,. 1, 1) i t 1 7.1 12L2

5 ~ i not 1. .. . *.:,( 1.'x cot-c' c L .t d7. ~ of I .~ oli- 1:;; 47..: t

lCto p Luc' e t h rT.,Lf .1( 113' T I (I 11 1 -- t 0"! ( 1:4 o7

pro t '.' ci;. L.5 1.7452 oF fi' si o. cf ho,: ' -t

I 11t1 I 01 it j- ~ 7 cc:. U> I)" v ri ji st ,.L.!. L

stuLd noW we oiw Inccz) tJe by~ c i' o f ;.tstt.ll eDIOQ Leo~ duin:

pei od .cc ( 1 972 ti, .no c 7 re-1 )v ,,] : L < C' 1))" -I ViOt t;fxy'5l tieC1 :;fc'

17I~we by;: Lockor 3r t (%, .h 00
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Fishi:ng 1_06,20

B:I: 25,611
}Boat ,O 6,09 :
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FishAinqg from bonts was L11e.os coii-on , flu]lowc3. by buznk J b s,(sc-c

Table 21/ On,. populThur sit u is (Aie d inch.o eg a can..l] of t-hc N.'311 plant.

T hI i- YDM JI I,1-8-69 sa vcI , sho"~ tha~t about 100 rI i er", Oeefcu' u- of-

state :from Cnal orn a Lo V'gn lanocl itaf-ato 2Ja(~c;1 ).

No huntiil da-ta is availabLe,

Sigt c cc neoiP~iu Iin '. o :~s ogia !Pdi en te th,-t Z- LCd o Cf

3 water is oft -n epcn~tL.. for 1.or V recreation activities. Pepl wnt this

water not only~ to boat Ci or to flub ori: si _m ill but al--;u simlply to0 look i-t

I ~picnic beside' and vzo1l: 'al1(:. qh tudy ac-a. of thle Upper Ui 11i uipibi

sorved this purpose for --uttlc ior two enuze.Aan eue rns

data are la cki-ng, It is ge:'oi-lly difficult to isolIrtc ths- effect of the CorpsF'

operations onl recreational activities such as sightseing,-, picnicking , and

3hiking. A variety of parks ex--ist along the river that aire avlailable for sight-

Useeing and other recreational activities. Spoi.l sites, Fsuch as on the

Kinnickirinic River delta ("Iile 6. 0) , also are popular for sih-eigand oth~er

recreational activities.

jCul tural Considerations

A number of archaeoological h istLori.c--l , nu oateyr site2s cX st. inl

the study area of which three oocur on Lake St. Croix. A~hukthe b~l

have be':n unaffected 1-y Corps,' opcru-tion", those sittes in sev(ei> 11 pools have

bccn hurt: by tile tiin azte .1o -lan cnt -ed by d ' on tenet ion. 'jI S J' C ZC:

on Lzckc St. Crolci xaro not kown to liavt bu-c: eeuLr oUt;- Corps' zic; \2 t i Cs.

H-otever , they areC pafC7 ten im ly dest roya!bi a (a ~en A pnrI >
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Kros*ch, 1. 1.970. Progcsi-: report. m, the, I",kc Si:. Croix ce tuCfor tile
p ero 1: -Lo c 1.9f t I c D'30 i ,I-. Mi o Lz Du 1);1 -1 o! n tI c f Niu rol Vc

soau ce' C, ]ivi-c.), 1 f 1' 1 n;-d I'il-A Se c t icon I)f ' c c ,;- i ca S crv . c'es 54 I-To

.1972. Thle 1971 prog'rv,,s repocrt oil the St. Croix fish
popu cuion L ciy. Icnc~s~t aDo jart o of -10 ur-1 1 b1liOIICCO s)L Iion0 of

Gwai2 iid F-'ishi, Section of T,2cliIccci Sc rvcr- c 64 pp .

I1973. Personal co:-7mricntion.

Nor I i', i St 2 .! ver 3-9y IP) 169. Ilild wctors of the St. Crof.
Addw li i17I: LK- 1 ~hr Stes ec Pc7nr Col;1:1. i lctci ii (tv'0 , 7S pp.

Y)971.Fv.orr c.c11.r;<micooci studics
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G011LOI'llfi t - 0,1-- i':Cfj. !I( 4/0 to '~o'n 8 PP.

Tr i ,' (Kr.U;2 u.:) v1H;::.r .'.;rj:

COIlujttLe2e, Ch LC-co lb,. 56i pp.
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s oolpi y Ell I I /B i.Cc,,-,~~ v P~I'-:lyOf

Prcs,.:, 306,p

J. C. -57

in1 r(2~Lt C Ii I l. teij IC,01 o". eCl sia, 1, P1 r* 1a0 . Y ''e '

45p.

11. S. Gr'alo a - 1 Surv~ey (U71. 10. (P. unild v~lLor aiid ic'n1 U~ i .pi.ej

I ~ i.~iaH 41970-: Surfncoe %,7ater hydroloy. in pper I li S S SS, lp PI

River CoBncesveIa;L.u Study. U~CBPCaOrI:i''at -l' "C0:.IM.t tca . 1 (.;IgoIIL. 113 pp.
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Tdiontificlt ion of lptI

'I hco j n it i 1i v~pn F of i Imnoi, 11 L t 11 nd dI-1 it j I tig by t If, Cur 1pa o f

Eng ij c mpo t .I, t i 1 fny uols inll P St.. Cre: ;Ire:

I . t:ib idab;ea c ecr! ctad by drcadol ng and

2. hi:ii a 1) !C lr t I a d LA-1 ' 1 11,-Ij t;I dih(_ to
sp~oilill0', Z1111 I ,Ou,:ll (A 1) Ured(!j( SO.";I3. clngj':i o C d 1 too nddl

4. in-,,' edIoit I.r for dn v& 1opi a the fadlr

T1 I ul ii 1 i 1 pcsi t'( *)d(V ~1 ol m4l;',utc fy nun Corp";, op ra ;t: ions

and rtO intce at\' tics , flavigo-t ioo, * haVgo ternin;ls, a~nd rea te(dIfalcilit!i c ad to p nvjc ctiv vtics- (t.such as snamgging and ci eanirng

activi 1. is) . 'h(-Za i t" puI_,cn~Lcd inl T:,b~lcs 26 , 27 , and 28 . Frol t iil

3 1P~ipaicI-S , st-cl (ii'te(- I eom~al aii d ''s:ubneqoan ~t" 'e n'i ronment-1- impact s

K which are tLt( n trnrcd f I rthc-, i f posleIn the disciussi on section.

It ShnuJ-1 bO ho notcdG that thle i spar ts inl Lake St . Croix are not a 1;.ays

cnimp 1 tel y n c a t id a'; ci 1I bab l to the Corps beraus;e they are- part of

SO(_i~lC..i(rILu.( ce-i Wi-,J rf ;;,t ion. in ; "iis "a a'msi t- leaist partinlly

from oth i- s;rsooiit i1 rU i,'ai 'r:c ii:t ral clnvironiel(

ii; ilr 1t ; 1-1 '1 - I in 1 i I s- a i

Iy Li err Cci

appa ran~l livhve rot. bec' sL adiod pii ~ously. fHowever, r-hore rippem ns to hi(

severall ivmats, which ma;y be idtullti fledA :nd protbbly are due mainliy to

(a) ilncrcoooci wat er clcptli , (b) dmcdiq;, and( (c) cernrcial -nvigation andI(

attendant fad! lit las. Those imp:!rcts; are part o:, nd mnay interact ith,

o-tller i miv c ts S co:11ng1 from huil flol,' 0 r 'i 2 1ih Lli ri ye valley.
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:32)o" (II c.C: Ol cl12i v

j St. y 1• 2 °  ) ) .),,/

.St . . ,, l >,' l - 2, , ....0 27

Poo 1 ! 25 (V ,2),rjt2

h.I ,', t i . r 12,2 3 83 4

PouJ , 175,K5 5 422

pol /f 6 1 11 V,

Po-" - / 5;/, E;i 1'.,0K:7

o1o, T 23, 9 0) 16,052

Pool .' 152,32 15,65

Pool 6 5.,3/1 6,716

Po,,1 7 150, -33 1 2, 738

1'ool 8 282 ,569 12,127

I Pool 9 15s, 0o,) 4 , 9 8'.;

Po " 10.), 94, " 2, 8

Totianl .1111al Vol -

St. 1,; :. 13 ;t ' 2,1 3, cL.1
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T lhe c f ft.c t s )f d reodgil, og -y i-p reaod botytinc thl( '1i ;m ad L ;it I ungC-r

thJ1n jUSt thle (1-djl !ging pa i oi. Drecd ict cru-alt es (; a st orvl Je ;!ca of t hc

rivior bott oil and Crtc51;I rlid ItyI in the riv(er. 'forbid i ty v;;!y h1w onfi

to fl sh and ot hcr iq ua II ill diiia ia:; WO I ;- v' ossil Iy rdt10gt he

produt ivitLy of I a ild i:suaimic pit s.

The r5!](id sckl iciiLt5 Cnuio rg H i' i ! i&' tturli ty bac(-olne

rcd,,yo;; i t d 'ii< irtoiit, pos ih 1y ;taco thc>Iu no lt t m craiii-mt d re-mov'ii~

f i ";h h..16j at. A st itdIy of i h1e eff ec ts of 0 c-dI ir ,, upon tm~rbidcity ruve,;; le

t 1)h It a thr)1e'CfiK'j i c rec in turI -b id i t)' I t t- hI Lece r f'rfatc a n - b o t.t ti

re u *a<-, to "oucm'; I'' t Ii a tu r bi di.t y c) i t. )e .boL i wt; s t 1 -1 n early d ou 1. e

tIFIC Zioc, w' vc otailie donst etii F re 2.).The co- ccau ye

of t ho St .rix 1RI vcr ma):y not Ybi( I c lich L urbicli ty oi tor such a

great icut c i vda; found on the Iinc .aRvr

The utiF- tab it,, un con fineid tspoi 1 usun'iks non jvheirj cro-i ing as soon

a . they aire dep)i-S i10d, With the resuooc.pnud ed ci me-nus ceo singiip raee t ur-

bid it y and re oil~:iit: ion downis treia. Tbhis sed Lee ii p robnb 1y smont]iters bottom

organisms; and remiov ing fish habit;; t (and! often rcquiring redre-cigIng
downstiream in. the navi g, t ion chanot'1 )

While turbidity rr,-v persist only as l1ong an dr'edginiig prlorc(ds , the

rccoloiu:i zat ion of the ha -re ri 7vor h)Ot ori llyI tjc ye,?rs. Na)]ij- 1uis h:aiv c

been rcortud to take teni or flai c years to eoioz iolar ciet

(Stanshrery, 1970).

ittI J_ 'a 1 (-.V-w I Viot 1-:v oil I li~t-, f t l II I i-ho dlo-i': 1 :,1 :wtld

ai~ t 1,1 1t.F

At Hludson, d redg*-ng nay be ecn ger ing wlinit rilJy be the as:remnant

Ppul111at ion of the o111' 0Comimon LanHs hi iu isl (C roseb , personal

Cottinlin Lca;t ioi).
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llatr~~ 6lp~ nC f(! L dIm. L( fu]7:rion tf Pool 3 belzind

the 1b.dJ Vl't~l' i - (l, T11 i iw c:]! dk- p il o I C st.. Croix resullc~d

ill a 29 p ' Alit i-cr !;( I n "ivi- n~mi "j- xtcr :;t, (i 2- :l ( 5 : J 2 )

of el Thby 1 O1 t ii cCI ( ;o~ rind, J~fl (_". po,-ei3 n l~

s ol at1iiorc I of L!ot I~ I- for; L i o fo c , ; I~ "I 1it f i --I,( d;)05 t tiL of

Tabc 30 . Cl 'I l 01c-: oL:: S' CI OiX SLIrf:o il >

I~~ r c'o Pu n(Ct

I ''nin C1in:IcIl 6, 96. 3 29 por -ein

B:,C, k-.;I] 1 (,Iio d-It.;i 76-9.8I Ii mdo, o1148'u. 9 56. 1 --(-.2 pcrocrit

Hodslicion) (2 7. 9)

(u~ S : il vaor)(1148. 9) (2n. 2)

Deltas, vo,.A1 306 .8 40.0 -8,7 percent

3(at Kiliuic"Jiwii urh iverI) (83 .0) (40. 0)

(at WiI 1r) 1n; ivr (.125.0) (0

(,t Io;o.(vW,8 iVc (u0. Q) (

SpoulI total 0 35.6

(at iuuicI.n~'Ri~.~r)(23,1)



Ipo p tlot Li( Il (I of ,:1 1 1 owI] I I: rU2 I:o ij!O 1 e; o1f l 1  t i i; I Q i u'- , f i ,II

wa Lt0 ri o.'I , ( t. L c Te decl5 'v -in ll w-.,.;e ~ '231~~jL ;vl1

I cll 1% Tat i'v''] i*..!nn l , k2S- . y 'i o c of 1i ;rcty o

bed,- fxv b oo; J it tlio t ~e C.;( il hi' i ipn Old \>rmi.1i:

Rlvcr ct L1r;iii -Je i' - I ld ( :I-T 1lti Iji 3)tti T1'

of tijc;- irnpact: of ' l-o:" cin Ih A ' -c :r-a:.1

I hi k-j (-If iOW lnlc 111! iCIV.

1.11 N ~1! 2v pi\Rix',e, in1to 1110i; th St >- x Ri. f Itw'-j, 8o!,,-

7.1 (*is oIf 1.752ter owl wi 1 (1.1 [ f , cd ii ; b bc f i 4od at tll x : os

of otA; rgn or:; or 1 uof -:Ioe co t. rs' s 11c .si lutri .'d whi 1

shipja 'k, i00-1 1 s 1sa, ains ])III 11 iec-'or ~ ll:A0] , n 2r ci (ijo';I f ron

the river.

"'Near eI ita-nato1-n of 1-he siau oi'Cc' tNre, I d

the 1-- mprtyn and J~-''iI n'c

Populafit vi in thu iJvcr. The sW.Jj: ! S(5i: J i: chos fol1

irol lliw. C~ pJ(-s2 T)n t\ I-,~ A- tO

th li riVer I , c( .". ,~cv ' ffer-" (.I-

-7 1,". :1-k' LI' 'On1
L07t: Lo~ iU V..,'K' 2 1 ' ;

1- 1i i(2 SI IfC :;I2~ t..- I :1)

of 7") 1'"

Si. .; 1 1 sic hf ! o (I T) I r d u

and losses umy also have affccrc I)2( ~oil I .11S Aii iLh St . Croix~ River.
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Effects of Loc atnd Dom 01 ertion

Since- t1l 2Wa XJter- leVUl in Like St . Croix , u th Ia. i Pool 3, tl1(e

01)0 rot. ion of Lock al I D;,lu 3 at Red Wi 18 i] 11, 1~~'oUJ t .:~iit pn th

As sn t td ibovc, diinc wa:y pro(.VU!n L mij-ra-i ion of fish, el. ars ni-l cf-10 r

or; inn~ ;lock"-', hnu yec my pr ov i e a y-pi al t'loIu-11 rnpp a rc-itiy nou

chIta is ovalalble. Sinceo salu or q1)!-eul1. JrIi gr, tc fromIak St.. Cr-oi y

into the lR aiuij ~ivei (Ko.clu , .9 73), th okg of fi ;-;J La~r on

atL Re -c VJI I ii I., h-, t bc a :0 e (-Ifir n I1 'i ifd I (.; I)i~ La i -, )v hy of

fur tho :ver t i' 1Vion.

?fodecatI N112 of .'u--c le elae 1,7--y 1-o Of Some??, lwezJT ;J: to fish a.1nd

wi I life i n LiSt.. Cj--oA x. Hr~ ra tii~io hi fovinati-on s Ia av.i 1 a blIe

for- Lli Lak-e, xc.ic lve llug- ia: be(-n LOa.e toProtect fishi and

f wild] ife in )-- Upper Mi- siaip ive r Rcfug, by (itu f t02 Anti.-

drawdown layof 1924 (S.PD ~ ,L 969)

Ef fects of Nav niti on

Cormnrci al. navi gation and hreterminals %which nre dependenI-It- upon

Olbe ni e- font rl,;nne I , au; arc. a ils plkca sure hwi s nd rIr ttus my 11$'\i:,

adverse OVF.f~ii t ef Iots on Lab.., St. Croix.

To cl.i dity i ncreises tv.o- to tillee--foir] 13y Yre-Supenrni01 Oof hot torn

sk-d ; m f; ( III, ti p ')Pc I 101- tIAIChOu 1 P2CC, and b 1), k cr0 1 0 1 (io to I a

1,-vd, .. ut : 22 ,r p.1> 1: y1 \in ;' IT Ia I-/ 0.2 ; 2.2<.' I, l,

Eli tl 1 1; Lc'; t 1 i? ! t !,e u .- ", ' ! 2 ti 0, 1. l 15 i

t1 *; o ., . , 2 a d1! I e a l i- 01 2hic '1

Ci t IA !we Ilt
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billc i lwp.:' -! Iu lB' ,' ni i!:I ;10 %-,! L, -I- f ()': I I, . r

P rc- pr1oj ect iI :..5 dcf Ct sl;)pi ',y we',rc d;i t o) ri p 3i n i

opcra t i ot' i i anziIid to c on s I- ru ci 1 of a ci

Ch~~c 1110L II Lu. 0; 1 0 n i;M ( ' I '; ( , Ii' I I'' t( -r0' C r

( -i 0V p;i nII I i riL, 1 ,711 i c1 I e~: I( I-:- I, v. (1: 1 f u i

r CO ul I , t r I:-e. .

SubstnA e In"') ha ve preen "dl goodl labi Iat- for bet Ii c .91) ad fI mu.

SOCIC)LCOU010,1C SYSTEMS

Soc p~ecific e iat of C"OrpB: o-.Z.i&,ti , 01)~ tlle' ~;UilXIS (111 of

Toi)('onmi sntiu('eo.v'.s fi-'' Lak ont Coixt' ire; idoni- i, li(c.- (P ccm'1

specifIcall.y thc aicni ti;adticei: c .. r':t i'jffi

niid F:, cI -n1 e: ] Ic il]

I~~ ~~; Jd1t 1 11t i in srIc~c

fa Thc- I iipact.s of t his river-horn c 0' coerce .!nd the Corpsc, pro micl

eturcs which, prov~idec the chanulel unay he d iv ide d ii 'I its 2

recrent onol, ind ciilt ural cffev(t!4. At preent it is pcczihe nl
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t o c(ct i .i i I (I tL c i-;Ict7 ', y U.'; ill, tJIc hL' 1- Of f,', I i te o t~oI ~and, x.'hcrL 10 t the irnliwr (0 peoplt I:,~ . ilk- '.c:,i~ w.to3 18 FTC) F 1 yet!L ni b n i.I I to bn!., Fv dolI r [11,-,.

Th'le prIn ii i p;,l ii not lvl m I im cLJ(:t I'l'C

1 ~~1. Bog V11jItat io n oi lho St.. Croi x oict,Id p;3 111 Is I i
LITO t .1 00(10. to,:

a a. 1.11~ no n o ficio decko Oil lie 'h' andI "
a t [ I c t cll (.7- 11 t

b. ]rjc-,Ltjon of .nori p1 I 1t f (c) i\t ' )F R a;3 c fi I I L i pr lu 1 33 r i ,: 0 1 -1 1, P. I '.%, I to
i1 -;C .. cy h i. ; Li: in; u : 1- i u~ t. (.C (Ip i 0)'po -

mei I I I l thlese phlnt.. , I ct I L '713 f 1 ris---
(1 rori C, s.L, \,j cn -i 11i it to

tflc 1i)g'oe~~d

(2) usaI)", th o':iw of L Li . jtt or raw
InauieI iu;: Ifor t: :i r rI Lols ,

(3) re !ncwI' t ho f 3:rchip i, -fI f r r aIaI On ,
'i~ll O1 CC('00 t Ii Lh. YiVC , L117

(4) ]rodIIC in~ c ot O. f 111 .C oyc,1Of tlaj' IC St.9 Croix Valley.

c . A eol cnIhi in thew qiirtlity l: nrcased t urbidity
Of \,, .' or in por cieun'; (0nIit! St Cri-lx Rivxer

( , k1 1) 1,(l IT I I (o I

3 ('i3)Po I j e mI -iba
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Cui tIural Irrpclcts

At this (in~ f r- 1'' 1o1- o1011~ u~u.: r CD~(I

aflf c(:L d hy, o p~. t- i- :

I ~l F) 11. f 1 (

Tho eccuo-;ri ci f( , I of lo c i [ivi1: i tS (if t I)h r I)!,p of ug T1i, or nn

Thie SL . Croi% R.ix-1 in Ol Pi i'1i1 1] "'t. r [(A. (.all hu Th' .01101 "d rl11viv ill

t (-1 0of L1;rC ~1
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1. 'le ~ i iT1 t C' 1 1. V.it: 11 it C :w i t 1 .1 At j L!~ C~T~-

a n d 11;I\. 1 . i -,,I t i ai(.

2. 'rlj(t ins i] I rtI at , it 'e- d,, or [1w t r ii;ufr r (AIcarco, f{i'~ fict i IT e 1Jc., an~d ;c ,;

3. 'illh esel iisin , I he *tma

III th -e: :e f riis t.];e imm ct oi t 11. (irp,;' 1% t i ,, I * t. CI .

I vc'r i s not aget :o nrOrr f tin 11 cthoicr Io 10 11 I: 8 r l

Sec t1oo (,fT f-1n w Ni Ius t ippi 1 v ur .

I ci v i "--y. Ti (- p y'cat'u (ajI Id m t vhx ijn; iT;,)'Lc Of thI aC' 1 J

of tihe .,ap! of La 810 oer s hias- been f i- riiolj fTic-I-1. i of I ho r'apet

L:YF -- 'ct de to (ILh c.gi:l oI,(g ta I I Of1; r,.1 r a f ~ f i c !w i ev i 'eor of thua
irp'ac~t i.8 seein :illthe phyia . t;t~. eg ii ~~ildrs ::

tcii oinn l:, etc. ) on 1:11ie shcus ] noi ,tiLa Pr Li vws ETO [rig V l 7- i ; V(1'r.

1lowe-v(r * the St . Crl ixa's I.. 1)ot 1'cen the org aor term jual,-1 for

iiiost; of theci (om!ihadAt A (T t hat mOve -Li, bai :o Ing the Mico i sippi8 o'-"(r

I ~ F oyt c-,. Inid, :Lt surves alhitosi oa usxCyasa(Trroria I for 1-roduct..

(p mi a .1y nn1. .Thu araourli of barge fi eight i ~ ~at n 0 theo

St. (Croi>: is ne gligible.

Figresrc 29 and 30 sliow gr01)111 all y the grow.,th of recolis iTSntoI ~-nd] sh ipmc'm t fr-om the St . Pt~nul Di : '-IrTi t. .i the 30 years fr-om 1940 to 1Vt70.

Corao ii 111o-leer il the f re I :lt i h ei op! ti or of C();11 in th

i llu t[1 inl Pool 9, filro: 111(th I o pe'l i-At

Al thli -,ii 1>4(1)1 'i i i t u i at- : - t i 5 ! II yi ijiOitTS r]u tr~th

rihI i (K l l p, rc-l,! ti: I,, (1' t 4 ! 0i CI i 0, tijC3( 1 ii-

Lh - cc., 11- 1: 0. 'a (1 :

1970). Thec pI iij (!(' L ifla ;ur out tint the I orimeyc of isi'-tra fic 1mv(I

ill the IUppAOL RkTI' 1)8!A ~5 P t e aiWill about0o11. i from1- 1 904 to 1980

j~l( and lcit tri p1(2 from 1964 to 2000.
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'Ind 1 ~1 - i I p' - ' I fori .fti

W. 's ;' !1,"j 1, o

1 9W). 34 2)~ 6 ,2

I I1966, 1. Mi

1 6 ~46,1 71 S92 9

1970 _514, 02;17 !,9

11.971 52,77-3.Oe'i

C Lr t a i 1 n t (IrI" -i c"; , dc 1 C2 I It L p l b n)'1-( ,FI f ) rl tHc ir eC 01'1771 U

I to t~cs 'C-,fL'o("

An i I cr. 1. .

S t. C iI, - if.. t 1 V

I the freiight tn)rfic oil the gt'L CrOPjf% >'2tliI 19t



3 .1-i'339' 9, i'a 9 1 ,344, 90

-I 1n 21, 123' 1 S .1 ,319 , 3_051 199 13 .9:??6 1970 1,909,(0-A

19Y, 17,2 1971 1 , I9'A9M

Sou c. Ui . Ai-rv Corp:; a' 2' i! ia Y 1I , c! I- D oya1ICov.:-.-Cc uF I OwUi (0 S1Wat a

An a:!I''i of the t raffice fiiir 1971 is anr fol lo%

Coal 1n Li~~t 19 3, 040' n c

NI 1 1: ci I e In 3 ,

To 1-.,.i 114,193 0taos

A] I of 11 1', [ I'!" I 1)o i.(_d j I t h L S t . C r 1 11 i V(2f

IThi1s br (e aic t v i I y p y prsentiL-vy cji'A T ent t o0 1 olu L 1 20 1 in3

per ~ ~ ~ ~ ~ ~ ~ 0 yonu cc]( rage o(v (;v', cap;;uiit.y nf 10,M,'0,)

t ons . The barige rt ma ff lc oil ii mLi I ,l t ho dvc iupav of nolsac and

disanipte-d nul-Orub-ie t raffir at rail road ('esliet1 at1 ioulci ceIf

rail triwspoi at to;) wore used.

Strait sicFa 0l tHe ox.ler f 'mt1aor it O I9 (lt

I~ ~ o .t' uxmi ai e S3 Cy im~ xf k'nr, actiit lv'721

be goi , riowt sttiyin, the a ,1'i-!-, ("I) t e r vt,-.

Iboat yard and rep iir fiin By U ;ittil ."i l Z". i l tight.

(Minesotn) hoo k andi anot her boat. v'orks i ; lr)(-:31 (, at MJile 18.] . Thei-e is

Ian cxcu;rs -i on boat ( I)( ''Jub-ile' which eajrl-i(i- subst nil ia immhei. of

p~aFsenger1; duri i the, 1,0_111 rImuI it]) isOf the year)F. Beb Ilid SOMe Of t he'Sc
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dockha :iru factorle )m Sn stra' f.(' 5 .U it i 1;11 ha-C Ch~ CAI d C It Lic It1he111

Thuiis, tie rami f ic1 'L oll!- of ri v'er na]gtimi rea'h itcc-piy into the unt ire

!CcMOner. o f i I rt ( on ratI I inid ed Lthroug! out thUe xwhu I L upper Ni; si ssei pp i

1:.''1te~:i t di. c 1 ' oi'O. di recty 1'connerted t~o there i.i1dust.rics forms
-c: Jl, buit : i c ' [ pert: cat LY -' of thce re -ionlal work force.

From n 1 ii1 ],ii i t of vi cas most of the effcts of the a ct .i It. j s

of the Co;-,- of n'" rre bc-nc F icia 1. til 'ii.-a tclIy the betf ~of

C;0Vi:' ;-I iVi 11 h'\ to be1w aiio inll r; of proid ing ]i\'r'ijhiooil to

in:":'n ~ ~ ~ :11 bei;:.. ngan'Wr.le'I 11 11 t -! nra 1 :lh ii ity of ci terborna. tma a':' -rt

Lito , [ii'L2. Circ,1, )- r e u I;-i! vaI l -doc? ly mcomctcd kiith thu

dirct ' 'pe hton i-tT' i ': Owt cnn s:e ,, o i v is iniclutded

e1:il''y;e1-nL . y tHe Col o ), : . -;a i : , : e" oil "'ks and

S h u .-i r fan - I itI ' s, t: I th . '. "n 11g c, I thIIt vi:e.-:' eI t 1Tl-1'(eeIvcs . T he
secolnl coue:;'ry ''ml~a iIho .hs ii)i l i-hoai ica in -d by eithe

IIt ii iz irn., Llha p rodut io s brou'igh1 L j rie t kIt SiL:. Croix hy wi L( to 'hc'rne, cai . r s

or X-hlo prm.es 'd il !P Cd i 1. a o-1r. rilcLded Jie this ctitvgory, zre

t host. who S"JIp I N ( (,ods ;;at] Sc r vi''1 n to ti's c d 1 ret y Involved withn

The t ot :; empi eyr'-:t I ivol ned cithr'r direct1y or indli rectly wi t) Al

rc).e',-'Crcial*ji.;1 [ iol el tHief ca v, - 'ah3 t k~nowxn. The Corps of Enpi iea':n

ni- :i c,: I, 01 t t i: 1 (1 r c' -. , '1 ('C :on' i. a ' rny- In: y ~ 6~ c5 w t 'h

I~ Pfle: I;s Ia iJ Ii ofi ; -)

8632 pern-en'; in the 11.. S. vwore l ,yr (itIo~ i1, T,-1 i vt~r anlld C Tr,", Sj'ransV Ir[



TI ,, f i turc (0(2 not in C I ode](- W,11 Clo I W W; i1 )(-1 o C-il)i 0)y d 1',' f j r.-T; WhIere3-

the S[ eGcI aomi cat-ion I ies outr- d- of I r:iis p or I.?t i oil I!c t. I ough the(y

t3 tcc v i.,my be work it-,tg c.zelus;i vo~U Ion(l th I e iver. 'tiae data shca

556 p,-rsonri; in Mihme-oLa as n whi-olf wlin wo rk inl 0h fl(Ic d of water

t ransport1 . T1b1 110khoe ver , Ince mdtI rea t Lu!'. uF as well ;),, the UppI!cr

MUj. ,Js 1 ,i I 1) p . So.-)( of thereFc poe1 are emp ouyed by pr i-kinf c d redg in M f

wh1oaC Cx,, el0C is (pd Lup-)I the ic ck of Oile Corp;

A furthe r bei-cf it wilh] can hec it t rib ted to the ma i t enzin ce of3 navi ,m io on t he Croijx Js ij th b n.'. I in tr n .,oltat joncst-

particulj r ly for bel : o~odi ti c F - ilstii I c of t l~os. :!vJh h a ve ]),:C I

Ma Jeo. 0ic of, L :e( (2 Omr aLe 1p s IC e or'v I g-7 over th e othe I va 1 oilsI( lest t -,'I co-1;1 ice ; Of h\:n4.0 (1and 5)4 IiLi I IS j-10- ton-1;ile

Study AoiinlI> .1, 1 970) L Lt As f-; r; j I y r L'(-o gn -- :jc t ha t 1bo A

Iol"o" i Li,- at ti n r I y Lhos;e 1 vio Ior v; 1 a--tnwih r.t tics, are

approtpri..-i- f or ha rgo - t eons;por t. Cna i and pc hoill-ttes hove t hese3 charaete-Jist ics and are xa) esof Such eo11ilmidi ties thatl: ttrnliaat e

On the St. Croix River.

IThe seocconrs a c impap~ct of the physiral effects of navigation cannot

be irc:i aired precisely because of the i nahil. 1ty to i sol ate slilgle factors

I frafjna id-ne of potential ones. Dredging and the movemr-ni: of tugs

an))( bar5-,: (1005z uclrrcse WaItol- turbid-ity to whlich r'ust Ne arled, po)] iinn

1 fro") ~ i~,e ' oll n lomr: whil 1no loe, (,r 12.:'n Yet

this! po;11 lyle 1on ray hec1.1 eatv to i 1w i~ pli(cd inl 1he) river f romn

other rod:;. T - rucs im.' linve aidvorse L'ocm -ir e f (Is on

Taiylor F;s I1 Is lnd the0 flw t'll of I he 0 w'r i ol h i :-- v 'Iy C r

with an average aimma ia 1 e t eb hctwk-n 1 9,8 -Il V()16.5 of- 100,* 100 polinds.1 Total empl oym~ent. in 1 965 wa-; 5 pttie( icia1f Iit' rmleu.



Recrejti I IoII ll1.pact cl I;1ny bo divi de d 3 it o bmiti i' gnlIivi i it

r I eat ed I.! iit 1e. F; r t f i sIi to. ,in J1 : hcr i w, ;md s , --(2 I:inn nd

li cri i ch i Il'

ObstcrVat ion mi" icl c.; that11 p-1Lzasu; e b.t oi g in," I, terlVe. 0%,21I 98,000 rtan-hlours were dckvoted to boa tiny;, ii 196,8-69 (eTable 2C

inl Soction 2).

A varlety of phyr%1i ca fzcliit ic I] :;\,( lrcn d(Vc vJ((I O n the St. CrcoD,:

t I-It (.I is f- 110101 y to 0 E ror ye14('S ti)-s z1 T-jo t hOu J I) I . Ji,(50 lnrle:

Smii'al1. boat hah rs , mril oas, olt. 1 !)1; 6

IRecreat -Lon,- I -itve: 2

Commercial rociecit.ionai.s i Urs 11

Except possibl1y for the bho_ cs-' mid rccrca t i o. 1 sI tCS Without ra"PS,

whioh (10 not c,- tei, Jprfti~iriy to lwoatelq 1, 11 of theso fnccljit 10 result

from Corps' ope-rat i 00 on the River that con ti ibute Ow rl chianrwl aiad

stable xqater levels.

Over 25 recrcail-m san i .0 I e of va' 1-i 011!- dl ), iashv1'c doi f i Cri

The reLit~ivc1' nwile en~c (F I:(.at 0e:fotco l ov

import, once(. of the( ri \'ir aPs a recrc'ct onal rcSolrce I0[.. tII o . of

its waters :t11( sisrl oe 'ie mjiI:2 r cf (,,.00 orn1 'ci(';It ho] 'S.

we4] 1 3 as C11-1, 1t;bcr'01., ;111d t: '' die? i j' -~ . 1 ca o

-I .t. ! t 11 i V tp. ~ a .r I- I 0

Lm ic; -" Pb of I)I 2 c n c I ''. -wk!

ISporL 1shi; ;ii 1h1' n5,r. The data, which arc, ;aVailabi aj sh' thle

popull n t y of pI 'L fi 'h toy' on tho, Sr . Crot , Rive.r in 1908-69, ,i ;tit)ot i ng

to ovC'1 106,0)0 t -inF: c Ta )I, 241in Sect ioi 2).
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its 1) LhU! i '11) 1'i y p; yL F s 11 1 i

i t' IA i V I lt I V hr' lx'hu '1 '

C . LhotlEc1 hi., k~ r ..i i t y t! s. ci I in 1 1. di, i'e I I. r . :! *

whic :;I :ix' tl's f i p t TIL; ;.] Li o( r tj I 1 C.; I ) \ )-( i 1t,2;?A ju~'rI. I s o

St. Cue 1 cii fb J Ii hsn (.Iii:T.k I cf :s il ;I!,c hortlortii

SK 15; o~' to Pl 1-n iio0 clS 'it rtIP ' hY Re Y-r -{V1 (i:Vc I) ow- 0 1 t b hors f t'h

on tho fli''Ilssi:Sh)i or lnt. Th i;5 r (i f thc<', !it us by -;ill] bo3ats

and are i c : 7 notU at U 1b1 h; 1) - toG co'l CI IVt ii ties. l1c'''ver , OleI hp at. i 1 dl)L' 10 thie Co rps n c i i i.'u dr sull f f n,-, v~ I ti on 1 t o the

Flrg e c r u Sc rs.

Cul turail jr;Iicf'

S i I~ o f ciiul i ill 1:,s cr; (3 f s: 1 : 1 ; 1: 1 ri Ci ti heli *

R iv r, I ot- ni) e t ' i s 1 11,c 5;- , :'.-sr. i-s:: cit i .,, u !' i 1 1 ic n

t- I N";i Isll- a ivi ic's ntf Nll.: Cur.:s of V; 5 0'i', ,I51
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as ,,;cll, nrc direceIiy (3r ifll ir( T.", ffj3 by an",1(0* e v atc

nay igation in tho Uppl': lI-neu. l'ul -~.IP 1 .3o33

to Covm13.l rci(3 a \'i; o0f l! i L~1 3; 3 '33 !CI i the niv33- root ch233i-

neC]. also Itlay have I 31iA3Pd thy - p3 '.' 1\' I iLtippl ( 3 '2.3Pflltl&2 n313u'' and
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I 9. APPENDIX A: NATURAL SYSTEMS

I I. METHODS OF DATA COLLECTION

Methods for Collecting Samples

Biological Measurements

Benthic organisms were samples using Petersen or Ekman dredges along

I standard and special transects. Vegetative cover, in acres was determined by

planimetry from aerial photos in a study currently conducted by the Depart-

ment of Forestry, University of Minnesota. Abundance of plant species was

determined in one meter square quadrats (for herbs and vines) and by point-

I quarter techniques (for trees, vines and shrubs) (Cox, 1967).

QUADRAT 41 POINT QUARTER
percent cover percent frequency
of each species of tree species
reported reportedI

Measurement of Physico-chemical Parameters

Temperature was measured using a thermister and a Precision Scientific

Instruments meter, standardized to a precision mercury thermometer

(APHA et al., 1971).

Dissolved oxygen was measured using a galvanic cell-type probe and a

Precision Scientific Instruments meter, standardized to the Winkler

titration, azide modification (APHA et al., 1971)

Turbidtz was measured by nephelometry using a Horizon Ecology, Inc.

Model 104 nephelometer (APRA et al., 1971).

Water depth was measured with sonar using a Heathkit Electronics Com-

pany Model :11.-101-2.

I
I
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II I. MAP OF ST. CROIX RIVER AND TRANSECT LOCATION

I The map of St. Croix River (Figure 1) shows the location of sampling

stations along "standard" and "special" transects. Standard transects are

surveyed lines which cross the river at a right angle in each pool and are

chosen to sample its broad environmental diversity. They extend from bluff

to bluff and include bluff slope, river banks, marsh, open river and river

bottom (See Figure 2). However, on long transects most of the sampling effort

will be concentrated on the smaller area between the railroad tracks on each

side of the river. Standard transect SAA is located about 0.2 mile upstream

from the head of navigation (Mile 24.5). This is the area most river-like

and perhaps least modified by impoundment; transect SBB is located near the

mid-length of the lake (Mile 12.3); and transect SCC is located 0.7 mile

upstream from the mouth of Lake St. Croix, at Prescott, Wisconsin.

Similarly, special transects (SXX-Mile 16.6 and SYY-Mile 6.4) were used

to study features of particular interest, such as spoil sites and the mouths

j of major tributaries. The azimuth (compass direction, using N as 0 and E as

90 degrees) and other pertinent data is given in Table 1.

ISampling stations were located along these transects, mainly in the mid-

dle of a type of habitat such as shallow stump field, deeper river channel,

woods, field or bare sandy spoil.

In order to gather more detailed information within some habitats, "secon-

dary" transects were located perpendicular to the standard or special tran-

I sects. Sampling stations were located randomly along these secondary transects.

ISampling Frequency

Field data to corroborate and expand the aerial survey of the terrestrial

vegetation was completed in October.
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IFigure 1. Map of Lake St. Croix
Showing Environmental

Setting and Transect

A Locations (USGS, 1967)
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!
Table 1. Description of Transects.

I
Pool; River Transect

Pool Mile Above Length
Length Transect Designation Cairo, IL Azimuth in Miles Azimuth target, Location

USAF Standard Transect UAA 858.9 86* .15 SW corner of Minneapolis Water Works Bldg.
3 Standard Transect UBB 855.7 2780 .13 Line up downstream legs of tower for high volt-

age line.

Standard Transect UCC 854.4 52* .31 Line up with D/S face of old limestone apt. bldg.
LSAF

0.6 Standard Transect LBB 853.4 175' .15 Mooring cell ladder on R/B nearest lower L/D.
Pool 1 Standard Transect IAA 853.1 28 * .15 Center of high-rise apt. bldg. on R/B.
5.7 Special Transect IXX 851.1 39* .21 Gov't. daymark Mile 851.1; on spoil on L/B

Standard Transect IBB 850.6 46* .15 Vertical seam on Platteville L.S. on left bluff
Special Transect IYY 849.4 99' Oval pipe opposite; on R/B spoil downstream from

Lake St. Bridge. Mid-stream azimuth 350 to WMIN
radio tower, L/B.

Standard Transect ICC 848.0 860 .20 Line up downstream face of high-rise apt. tower on
L/B (720 River Terrace).

Pool 2 Standard Transect 2AA 847.4 263' .15 Chimney on nnrth wing (with whiteround porch of
32.4 MN Soldiers' Home Bldg.

Standard Transect 2BB 831.7 264' 1.10 Gov't. (USCG) daymark Mile 831.7 R/B

Special Transect 2YY 821.3,R 54' 1.10 Tall smokestack right of L/B water tower;
transect runs from mid-channel to R/B, sampled by
Hokanson in 1964.

Standard Transect 2CC 815.5 52* 1.00 Tip of peninsula which extends 0.35 mi. upstream
4D #2.

Special Study Area 833.2,R 540 -- Mi. 833.1 Gov't daymark, 22?-yr-old R/B spoil site

Special Study Area 832.0,L 256* -- Tower for high voltage line on R/B, 8?-yr-old

spoil site 4B.

Special Study Area 827.7,R 85' -- Gov't daymark Mi. 827.7, 2?-yr-old spoil site

Minn. R. Standard Transect mv% M24.8 347* 1.00 Second bend above Shakopee (US 169) Bridge
26.4 Standard Transect MB8 M13.0 335' 1.05 Gov't. daymark, Mile 12.5

Standard Transect MCC M3.0 128' .90 Gov't. daymark, Mile 2.9

St. Standard Transect SAA SC24.8 305* .50 White bldg., right bank.
Cro ix

River Special Transect SXX SC16.6 85o .50 Upstream edge of bldg. at Lakefront Park.

25.0 Standard Transect S88 SC12.3 1110 1.05 Road coming down bluff to beach.

Special Transect SYY SC 6.4 291' .38 Shallow dip in tree line on right bank

Standard Transect SCC SC 0.7 85* .90 Fence marking upstream boundary of public beach on
left bank.
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Benthic samples were collected in April and May and again in August and

September. Water quality data werecollected in September and early November.I
III. SUMMARY OF DATA COLLECTION POINTS AND TIMESI

Benthic (bottom) grab samples were taken on standard and special tran-

sects during the months of April and May and in August. Sediments were washed

out using a 707 micron standard mesh screen, and organisms preserved. Identi-

fications were made by Mr. David Maschwitz, graduate student in the Depart-

ment of Entomology, Fisheries and Wildlife, University of Minnesota.

3 The width of vegetation zones intersected by the transects was measured

and one meter square quadrats and/or point quarter stations were used to de-

termine the abundance of plant species. Plant species identifications were

made in the field, and checked by Dr. Gerald Ownby, Curator of the Herbarium,

Department of Botany, University of Minnesota.

Field data and pertinent data from the literature are presented on data

sheets in Appendix A,IV.

I V. DATA SHEETS

Table 1. Abundance of Plants Found in the River Valleys, 1973.

Table 2. Partial List of Plants (BOR, 1972).

Table 3. Vegetation of Floodplain and Bluff Habitats (Cooper, 1947).

Table 4. Vegetation of Spring Lake Area (Leisman, 1959).

Table 5. Checklist of Mammals.

Table 6. Birds of the Minneapolis-St. Paul Area (Dodge, et al., 1971).

Table 7. Checklist of Birds (Goddard).

Table 8. Summary of Chemical Analyses (NSP, 1971).

Table 9. Downstream Profile of Turbidity and the Effect of Dredging and
Navigation, 1973.
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jTable 10. Plankton Algal Species (NSP, 1971).

*Table 11. Attached Algal Species (NSP, 1971).

Table 12. Benthic Animal Abundance, 1973.

ITable 13. Macroinvertebrate animals (NSP, 1971).

Table 14. Fish in Lake St. Croix (Krosch, 1972).

I Table 15. Estimated Sport Fishing Catch (Krosch, 1970).

Figure 1. Annual Volume of Sediment Dredged Within Each River Mile,
Arranged by Decade.

I
I
I
I
I
i
!
I

I

I
1,
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Table 1. Abundance of Plants Found in the River ValleysI in the TwIn Cities Area

I ~ ~~~(P -present; M - moderate; D - dominant) Mn. ~ ri

SAP in ri
*Pool: Upper Lower 1 2 River River

*Species Transect: AA BB CC BB AA BB CC AA BB CC AA BBI CC iNA BB YY CC

I~rees and Shrubs
ACERACEAE

Acer neg undoIBox elder P P p P P P P P P

Acer nigrum3 Black maple

Acer rubrwn
Red maple PIAcer sacchczrinwn
Silver or soft maple P P P P3Acer sacchzrwm
Sugar or hard maple P P P

Acer spicatumI Mountain maple
Acer sp.gMaple P

ANACARDIACEAE

Rhus glabraISmooth sumac P

Rhus rctdicans

Poison ivy
Rhus tyjphinaIStaghorn sumac P P P
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I
Table 1. Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

I SAF Minn. St. Croix
Pool: Upper Lower 1 2 River River

Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC
Trees & Shrubs (cont'd.)
BETULACEAE

Alnus incana

Speckled alder

Betula papyrifera
Paper birch P P P.P P P

Carpinus caroZiniana

Blue beech or
hornbeam

Ostrya virginiana
Ironwood or hop P P P
hornbeam

CAPRI FOLIACEAE

Diervilla lonicera
Bush honeysuckle

Lonicera proZifera
Grape honeysuckle

Lonicera tatarica
Tartarian honeysuckle P

Sarbucus canadensis
Common elder p

S bucus pubens
Red-berried elder P P

Symphoricarpos occidentaZis

" *Wolf berry

Symphoricarpos orbiculatus

3 Coralberry

Viburnum cassinoides

Wild raisin

CELASTRACEAE

Celastrus scandens

I Climbing oittersweett'
I

V.
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Table 1. Abundance of Plants Found in the River Valleysj in the Twin Cities Area (Continued)

SAFMinn. St. Croix

-Pool: Upper Lower 1 2 River River

Transect: AA BBCC BB AA BBCC AABB CCAL&BBCCAA BB YYCC

Trees & Shrubs (Cont'd.)

CORNACEAE

Cor~nus alternifoia
Alternate-leaved

dogwood
Cornus racemosa

Panicled dogwood

I Cornus sto ion ifera
Red-osier dogwood

CUPRES SACEAE

Juniperus virginiana
Red cedar p p p

Thuja occidentaiis
White cedar

FABACEAE LG11NSE

Amorpha fruiticosa
False indigo P

Robinict pseudo-acacia
Black locust P p

FAGACEAE

Quercus aZba

White oak
Quercus macro cmav

Bur oak or mossycup P
oak

Quercus Lorealis
Northern red oak P P P P

Quercus velutina
Black oak P

Quercus sp.
Oak P
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I
Table 1. Abundance of Plants Found in the River Valleys

I in the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB. CC AA BB CC AA BB YY CC

I Trees & Shrubs (Cont'd.)

JUGLANDACEAE

I Carya cordifo2ViS
Bitternut hickory P P

LEGUMINOSAE: see FABACEAE

MORACEAE

i Morus rubra
Red mulberry P

OLEACEAE

Fraxinus nigra
Black ash P P

U Fraxinus pennsylvanica

var. subintegerri-ma9 Green ash P P P

FraXinus sp.
Ash P P P P P P P

IPINACEAE

Larix laricina
Tamarack

Picea canadensis

White spruce

I Pinus resinosa
Red pine p

Pinus strobus
White pine P

I
I
I
I
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Table 1. Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Trees & Shrubs (Cont'd.)

ROSACEAE

Amelanchier huronensis
Service-berry,

I Shadbush)

Amelanchier spp.
Juneberry

I Crataegus spp.
Thorn-apple

Physocarpus opulifolius
Ninebark

Prunus americana
Wild plum

Prunus pensylvcanica
Pincherry

I Prunus serotina
Black cherry P

Prunus virginiana
Choke-cherry P

SALI CACEAE
Populus deltoides

Cottonwood M D P P P P P P P P P P P

I Populus grandidentata
Bigtooth aspen P P

Populus balsconifera
Balsam po plar p

Populus tremuZoides
Quaking aspen P P

Populus sp.
Aspen P

II
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Table 1. Abundance of Plants Found in the River ValleysI in the Twin Cities Area (Continued)

-SAF Minn. St. CroixI-Pool: Upper Lower 1 2 River -River
Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Trees & Shrubs (Cont'd.,)
SALICACEAE (Cont'd.)I Satix alba

White willow P

* Salix amyqdaloides
*Peach-rleaved willow P P P

Satix humilis
Small pussy-willow

Salix interior
Sandbar willow P P P P P P P P P M1Salix ir
Black willow

Salix spp.I Willows

I Taxus canadensis
Yew

I.
Tilia americcaIAmerican basswood p p P P

ULM4ACEAE

I Celtis occidentalis
Hackberry D

Limus americana1American elm P P P P P P P P P
Utmus punitaIDwarf elm P P P P
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Table 1. Abundance of Plants Found in the River Valleys
I in the Twin Cities Area (Continued)

Minn. St. Croix
I Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Trees & Shrubs (Cont'd.)

UL4ACEAE

I UZmus rubra

Slippery elm P D P

U~mus sp.
Elm P P P P P P

I Vines (lianas)

VITACEAE

Parthenocissus quinque-
folia

Virginia creeper P P P P P P P

Vitis ripcria
Riverbank grape P D P P P P P P

I Herbs

AIZOACEAE

Mollugo verticillata
Carpetweed

I ALl SMACEAE

Sagittaria sp.
I Arrowhead

AMARANTIIACEAE

Amaranthus tamarincus
(or tuberculata)

Amaranth P P P P

IAPOCYNACEAE
Apocynw androsaemifo iun

Dogbane D

IA
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Table 1 . Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF Minn. St. Croix
Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

ARACEAE

Arisaema triphylium
Jack-in-the-pulpit

I Spathyema foetida
Skunk cabbage

I ARALIACEAE

Aralia nudicaulis
Wild sarsaparilla

I Panax quinquefolius
Ginseng

Panax trifolius
Dwarf ginseng

Hedera helix
English ivy P

ARISTOLOCHIACEAE

I Asarwn canadense
Canadian wild ginger P

ASCLEPIADACEAE

Asclepias exaltata
Tall milkweed

Asclepias ovZalifolia
Oval-leafed milkweed

I Asclepias svriaca
Common milkweed P p P!Asclepivs tu_'erosa
Butterflyweed

Asclepias vertici Ziata
Whorl-leaved milkweed

I
I
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Table I. Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Upper Lower 1 2 River RIver

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

BALSAMI NACEAE

I Impatiens sp.
Jewelweed P P P P

I BORAGINACEAE

HackeZia virginiana
Beggar's lice

Lappula redowskii

Stickseed

I Lithospem canescens

Puccoon, Indian-paint

Lithospermum carolinense
I Puccoon

Lithospermum inciswn
I Puccoon

Onosmodium mo lie
Marble-seed, False

I gromwell

Myosotis sp.I Forget-me-not P

CAMPANULACEAE

Caoipanula rotundifolia
I Harebell

Lobelia sp.j Lobelia P

CAPPARI DACEAE

Polanisia trachysperma
Rough-seeded
clamyweed P
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Table 1. Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF Minn. St. Croix

l Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

l CAPRIFOLIACEAE

Triosteum perfoliatun

Horse-gentian

CARYOPHYLLACEAE

Ceractiwn arvense

Field chickweed

Cerastium nutans
Nodding chickweed

Cerastiwn vulgatwn
Common mouse-ear

l chickweed P

Saponaria officinalis
Soapwort, Bouncing bet

SteZlaria aquatica
Water chickweed

l CERATOPHYLLACEAE

Ceratophyllum demersum
l Coontail

CHENOPODIACEAE

Chef'opodiwn albn
White pigweed P P

gigantospermwn
Pigweed

i Corispermum h:,rqo)ifo ium
Hyssop-leaved pigweed p

Cycooma atriplicifo liwn

Winged pigweedP

"77=
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I
Table 1. Abundance of Plants Foand in the River Valleys3 in the Twin Cities Area (Continued)

Minn. St. Croix1 S Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA CC AA BB YY CC

I Herbs (Continued)

CISTACEAE

I iHelianthemum bickne lii
Fros tweed

3 CObOELINACEAE

Tradescantia bracteata
Bracted spiderwort

I Tradescantia occidentalis
Western Spiderwort

I COMPOSITAE

Achillea millefolium
Yarrow

Ambrosia artemisiifo lia
Common ragweed P P P

3 Ambrosia sp.
Ragweed P P

I Antennaria plantagini-
folia

Pussytoes

Anthemis cotula
Mayweed

Arctiwn minus3 Burdock

Artemisia biennis
Biennial wormwood P P P

I Aster novae-angilae
New England aster P

' Aster spp.
Aster D P P P P P

I
SI
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Table 1. Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF Minn. St. Croix

Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

IHerbs (Continued)
COMPOSITAE (Continued)

IBidens beckii
Water marigold

i Bidens connata
Beggar's ticks

Bidens sp.

Bur marigold P P P P

Carduus nutans

tMusk thistle

Cirsium arvense
Canada thistle P P P

1Crepis tectorum
Hawk's beard

Erigeron annuus

Daisy fleabane P P P

Erigeron canadensis
I Horseweed P

Erigeron philadelphicus
FleabaneP

Erigon puichellus
Robin's plantain

Erigeron strigosus

White-top

Eupatoriu n maculatwn

I Joe-Pye weed

Eupatorium perfoliatwn
Thoroughwor t.

IEupatoriwn rugoswn
White snakeroot D P P P P P P

I
I

1i
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Table 1. Abundance of Plants Found in the River ValleysI in the Twin Cities Area (Continued)

SAF Minn. St. Croix

- Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC BB YY CC

I Herbs (Continued)

COMPOSITAE (Continued)

Grindelia squarrosa
Curlycup-gunweed

I Helianthus occidentalis
Western sunflower

Helianthus petiolarus
Petioled sunflower P

Reliopsis helianthoides
Ox-eye P

Krigia biflora
Dwarf dandelion

Lactuca sp,
Lettuce P P P P P

Prenanthes alba
Rattlesnake root

Ratibida pinnata
I Conef lower

Rudbeckia hirta
Black-eyed Susan

Senecio pauperculus
Ragwor t

Senecio pZattensis
Ragwort

Silphiwn perfoliatum
Cup-plant, Rosinweed

SoZidago altissima
Tall goldenrod P

Solidago flexicaulis
Zig-zag goldenrod

I
I
I
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Table 1. Abundance of Plants Found in the River Valleys

I in the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower '1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

COMPOSITAE (Continued)

I Solidago gigantea
Giant goldenrod P

I Solidago graminifo ia

Grass-leaved goldenrod

Sohidago nemoralis
I Gray goldenrod

solidago so.
Goldenrod P P P P P P P P P P P

U Taraxacwn officinale

Dandelion P P P P P Pp P

I Vernenia fasciculata

Western ironweed P

Xanthiur italicum
Common cocklebur P P P P P P P

I CRUCIFERAE

Berteroa incana
Hoary alyssum

I Brassica nigra
Black mustard

Cardamine pensylvanica
Bitter cress

Hesperis matronalis
I Dames violet

Lepilium virginiczWL
Poor-man's pepper P

I Nasturtium officinale
Watercress P

I
I
I
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Table 1 . Abundance of Plants Found in the River ValleysIin the Twin CiTies Area (Continued)

SAF Minn. St. Croix
. Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

IHerbs (Continued)
CRUCIFERAE (Continued)
Rorippa islandica

Icelandic yellow

cress

IRorippa obtusa
Obtuse yellow cress

IUnidentified sp. P

CUCURBITACEAE

ISicyos angulatus
Bur-cucumber P

l CYPERACEAE

Carex aenea
l Sedge

Carex annectens
Sedge

Ccdex cephalophora
Oval-headed sedge

Carex conmunis
Sedge

Carex stenophylla
Involute-leaved
sedge

Carex laxiflora
Sedge

Carex lurida
I Sedge

Carex meadii

Sedge

I
I
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Table 1. Abundance of Plants Found in the River Valleys

m in the Twin Cities Area (Continued)

SAF Minn. St. Croix5 Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

* Herbs (Continued)

I CYPERACEAE

Carex norma is
Sedge

Carex sartwelii
Sartwell's sedge

Carex stipata
Awl-fruited sedge

Carex nbellata
Sedge

Carex vuipinoidea
Fox sedge

Cyperus fi iculmis
Galingale

I Cyperus inflexus
(or aristotus)

Awned cyperus P P

I Cyperus orbiculari
Galingale p

Cyperus schweinitzii
Galingale

Cyperus sp.
Galingale P

Eleocharis paZstris
Spike-rush

Hemicarpha micrantha
Least hemicarpha p

Scirpus americanus
Sword grass

I-
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Table 1. Abundance of Plants Found in the River ValleysIin the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

Herbs (Continued)

CYPERACEAE

Scirpus atrovirens
Georgian bulrush

Scirpus cyperinus
Woolgrass

Scirpus rubrotinctus

IBulrush
Scirpus validus

Giant bulrush

Unidentified sp. PP P

DIOSCOREACEAE

Vioscorea villosa
gWild yam

EQUISETACEAE

Equisetum arvense
Field horsetail PD P P PP

-Equisetwn hyemaie
I Scouring rush

Equisetn pratense
i Meadow horsetail

EUPHORBIACEAE

Euphorbia corollata
Flowering spurge

Euphorbia cyparissias
Cypress spurge

I
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Table 1. Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF Minn. St. Croix
Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC &A BB YY CC

Herbs (Continued)

EUPHORBIACEAE (Continued)

Euphorbia esuta
Leafy spurge P P P

I Euphorbia sp.
Spurge P P

I Euphorbia glyptosperma
Engraved-seed spurge

Euphorbia nutans
Eyebane

FABACEAE (LEGUrINOSAE)

Amorpha canescens

Prairie lead-plant

Astragalus crassicarpus
Ground plum

Medicago lupulina
Black med.ck P P

Melilotus aZba
White sweet clover P M P D P P P

Petalosteran candidwn
White prairie clover

Vicia cracca
Tufted vetch

IVicia villosa
Hairy vetch

~CLiRAN IACLAE

Geranizm spp.
Wild geranium P

I
1
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Table 1, Abundance of Plants Found in the River Valleys

I in the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

GUTTI FE RAE
Hypericwn sp.

St. John's-wort P

I GRAMINEAE

Agrostis palustris
Creeping bentgrass P

Boutetoua curtipendula
Side-oats grama

Calamagrostis canadensis

Reed bentgrass P

Echinochloa sp. D P P p

Elymus canadensis
Canadian wild rye P P

Elyms virginicus

Virginian wild rye P

Eragrostis hirsuta
Hairy love-grass P P D

Eragrostis hypnoides
Creeping love-grass D

Eragrostis pectinacea
PUrsh's love-grass D PM P

I Glyceria grandis

Reed meadow-grass

Glyceria striata
Fowl meadow-grass

Panic, c : il~re
Witch grass M P P P P

Panicur depauperatum
I Panic grass

1
I
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Table. 1. Abundance of Plants Found in the River ValleysIin the Twin Cities Area (Continued)

SAF Minn. St. Croix

Pool: Upper Lower 1 2 River River

Species: Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

i Herbs (Continued)

GRAMINEAE (Continued)

Panic= dichotomifZorwn
Spreading witch grass P

I Panicwn virgatum
Switch grass P

* Phataris arundinacea
Canary grass

Poa palustris
Fowl meadow-grass P

Poa pratensis
Blue grass

Setaria viridis
Green foxtail P P P P D

Setaria sp.
Bristly foxtail P

Spartina pectinata
Prairie cord grass P

Unidentified sp. D P P

HYDRO C IARITACEAE

Vatlisneria spiralisIWild celery

HYDROPHYLLACEAE

Ellisia nyctelea
(No common namie)

Hydrophy Z iwn appendicu-
latum

Virginia waterleaf
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Table I . Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF Minn. St. Croix
Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

HYPE RI CACEAE

Hypericm perforatum
St. John's-wort

fHypericum punctatum
Spotted St. John's-
Wort

.I IRIDACEAE

Sisginchium campestre
Blue-eyed grass

JUNCACEAE

Juncus balticus
Spikerush-

Juncus compressus
Spikerush

Juncus effususI Spikerush

Juncus longistylis
Spikerush

Juncus secundus
Spikerush

LABIATAE

Galeopous tetrahit
Hemp-nettle

Glecoma hederacea
Creeping Charlie

1 Hedeoma hispida
Mock pennyroyal

!

I
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Table 1. Abundance of Plants Found in the River ValleysIin the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower 1 2 River River

Transect: AA BB CC BB AA BB CC AA BB CC'AA BB CC AA BB YY CC

I Herbs (Continued)

LABIATAE (Continued)

Leonurus cardiaca
Motherwort P P

Lycopus officinalis

Water horehound

Lycopus virginicus

Bugleweed

Monarda fistulosa
Wild bergamot,
borsemint

Mentha arvensis
I American wild mint P P

Nepeta cataria
Catnip P

Physostegia virginiana
.. Obedient plant

Prunella vulgaris
Mad-dog skullcap

Scutehtaria lateriflora1 Leonard's skullcap

Stachys palustric
1Hddge-nettle P

Teucriwn canadente

American germander

Unidentified sp. P P P P

LFNACEAE

Lemna spp.

Duckweed
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Table 1. Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower 1 2 River River

Species Transect: AA AD CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

5 LILIACEAE

Atliu cernuum
Wild onion

Lilium superbum
Turk's-cap lily

Maicw.themwn canadense
Wild lily-of-the-
valley

Smilacina spp.
False Solomon's
seal P

Smilax sp.

Greenbrier P

Trilliwn spp.
Trillium

LOBELIACEAE

Lobelia spicata
Highbelia,
pale-spike lobelia

MENISPERMACEAE

Menispenzm canadense
Yellow parilla P

NAJADACEAE
Najas sp.

Naiad

I Zanniche llia palustris
Horned pondweed

I
I
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Table 1. Abundance of Plants Found in the River ValleysI in thc Twin Cities Area (Continued)

SAF Min~n. St. CroixIPool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BBCC AABB CC AA BBYY CC

I Herbs (Continued)

I NYCTAGINACEAE
91rabil7is hirsutcz

Hairy umbrellawort P

ONGACA
Circaea quadrisulcata

Tall enchanter's'
nightshade

Epi-lobiwn c-i~iiatwnI Willow herb
Epilobiwn paniculatzonI Willow herb

Qenothera biennis
Evening primrose P

IPIOLOSCA
Botrychiwn virgi.ni-anwn

Rattlesnake fern

OSMUNDACEAE

IOsmunda cZ-aytoni-ana
Cinammon fern p

OXALI DACEAB

Oxal7is di l.ni*z
Wood sorrel P

Oxali~s stricta
Upright wood sorrel

Oxalis via lacea
Violet wood sorrel
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF Minn. St. Croix

i Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

3 Herbs (Continued)

PAPAVERACEAE

Sanguinaria crnadensis
Bloodroot

IPHYRMACEAE

Phyrma leptos tachya
I Lopseed

PLANTAGINACEAE

Plantago major
Common plantain M P PP

Plantago ruge lii
i Wood plantain

POLEMONIACEAE

Phlox divaricata
Blue phlox

Phlox pilosa
Phlox

Polemoniwn reptans
Jacob's ladder

POLYGONACEAE

Polygonum ariculare
Common knotweed

Polygonwn coccineuw
Scarlet smartweed

Polygonum pensy Z:nicurm
Pennsylvania smartweed P P

Potygonum sp.
Smartweed P P P PI

i
I
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Table 1. Abundance of Plants Found in the River Valleys
I in the Twin Cities Area (Continued)

SAF Minn. St. Croix

Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

POLYGONACEAE (Cont'd.)

I Rwnex acetosella
Sheep sorrel

Rumex crispus
Curled dock P P

Rumex mexicanus
Mexican dock P

Rumex sp.
Dock P P P P P

POLYPODIACEAE

Adiantzvi pedatum
Maidenhair fern

Cystoperis fragi is
Fragile bladder-fern P P P

FRIMULACEAE

Lysimachia nnmularia
Moneywort

Lysimachia ciliata
Loosestrife

RANUNCULACEAE

I Anemone canadensis
Canadian amenome

Anemone caro liniana
Carolina anemone

Anemone cyitindrica
Thimbleweed

Anemone quinquefolia
Wood anemone

ad
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Table 1. Abundance of Plants Found in the River ValleysI in the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

RANUNCUL ACEAE

Anemone virginiana
Thimbleweed

Anemone sp.
Anemone P P PP

Anemone la thahictroides
Rue anemone

Aquilegia canadensis
Columbine PP

I Deiphinium virescens
Larkspur

Hepatica acutiloba
Liverleaf, hepatica P

Hepatica americana
Liverleaf, hepatica

Ranunculus acris
Tall buttercup

9 Ranunculus abortivus
Kidneyleaf buttercup

Ranunculus aquatilis
White water-crowfoot

Ranunculus pensylvanicusI Bristly crowfoot
Ranunculus rhomboideus

Prairie buttercup

Ranunculus scleratus
Cursed crowfoot P

Ranunculus septentrio-
nalis

Swamp buttercupI
I
I
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Table 1. Abundance of Plants Found in the River Valleys

I in the Twlin Cities Area (Continued)

SAF Minn. St. Croix

Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

Herbs (Continued)

ROSACEAE

IPotentilla recta
Upright cinquefoil

I Potentilia simplex

Old-field cinquefoil

Potentitia sp.
j Cinquefoil P P

Rosa blanda
Smooth wild rose P

I Rosa suffulta
Hairy prairie rose

Rosa sp.

Rose P P

Rubus occidentalis
Black raspberry

RUBIACEAE

Galiwn boreale
Northern bedstraw

Gaiizen trifidwn
Small bedstraw

Houstonia iongifolia
Bluet

SANTALACEAE

Comondra iurbcl ata
Bastard toadflax
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Table 1. Abundance of Plants Found in the River ValleysI in the Twin Cities Area (Continued)

SAF Minn. St. Croix

jPool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA& BB CC AA BB1 YY CC

I Herbs (Continued)

RANUNCUIACEAE (Cont'd.)

I RButtercup P

Thalictrien dasycarpuii

Purple meadow-rue
Thalictrwn sp.IMeadow-rue P P

RHAMINACEAE

Cecmothus americcozus
New Jersey tea

j ROSACEAE

Agrimoniz pubeacens
Cocklebur

Atchemiilcz sp.
Lady's mantle P

Fragar2ia yes ccI Wild strawberry

Cwcan adense
White avens

Gewan laciniatwn
Avens

GeUM t2-ifZOrumV
Three-flowered avens

Potentilla argen tea
Silvery cinquefoil

Potentil-a cx vaita
Tall cinquefoil

Potenti a norvegica
Rough cinquefoil A
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Table 1. Abundance of Plants Found in the River Valleys

I in the Twin Cities Area (Continued)

SAF Minn. St. Croix

Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

SAXI FRAGACEAE

IHeuchera cericana
Alumroot

Heuchera r ichardsonii

Richardson's alumroot

Ribes sp.
Currant P P

S CROPHULARI ACEAE

Besseya buZlii
(No common name)

Linaria vuZgarisJ Butter-and-eggs P

Mimulus glabratus
Monkey -flower

Mimulus ringens

Square-s temmed

monkey -flower P

Penstemon gracilis
Slender-leaved
beard- tongue

Pens temon grandiflorus

Large-flowered
beard-tongue

Scrop;i: '.a lzceo iata

Figwort

Verbaocwen thapsus
Mullein

Veronica a',eiccmia
Speedwell

Veronicastrwn virginicum

Culver's root

Unidentified sp. P
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I

Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF Minn. St. Croix

I Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

i SOLANACEAE

Physal t. heterophyZIa
Clamuy ground-cherry

IPhysalis Zongifolia
Ground-cherry

Socanwn nigrn
var. americana

Black nightshade P P P P

SPARGANIACEAE

Spargahiwn
Bur-reed

TYP}hACEAE

Typha latifolia
Cattail P

UMBELLIFERAE

Angelica atropurpurea
Alexander

Cryptotaenia canadensis
Wild chervil

Heracleun lcatwn
Cow parsnip

Osmorhiza lo.? Zist !1is
Sweet cicely

Pastinaca sativa

Wirld parrnip

Sanicula marilandica
Black snakeroot

I Zizea aurea
Golden alexander

I
'I



AO-AIIO 142 NORTH STAR RESEARCH INST MINNEAPOLIS (SN ENVIMOENTAL--ETC FIG 13/1
ENVIRONMENTAL IMPACT STUDY OF THE NORTHERN SECTION OF THE WPPIR-ETC (U)
NOV 73 Rt F COLINSSWORTH, 8 Ji 54JONUNSON DACV7-73-C-0059

UNCLASSIFIED (S.

,-L flfllflfflf0fl.fl
I lfflllfflllfn.l

lm....hoh..EhEE
I lflfllfllfllflfflfflf
.5mmomom



111411

- . JIIII

111111.2 IHH'l 4  JHB1.6
4 ~11111=

MICROCOPY RESOLUTION TEST CHART

A TIONAL RLjR[At I I 'A ARP, l')(,; A

. d



A-40.

Table 1. Abundance of Plants Found in the River Valleys3in teTwin Cities Area (Continued)

SAFMinn. St. Croix

iiPool: Upper Lower 1 2 River River
Species Transect: AA BB CC BB AA BBCC AABB CC AABB CCAA BB YYCC

Herbs (Continued)

URTI CACEAE

Boehmeria clnrc
False nettle

Parietczria pensy lvcmica
Pennsylvania pelli-
toryPD

Urtica dioica
Stinging nettle P.

Lapcortia canadensis
Canadian wood-nettle P

Unidentified sp. P P P P

VERBENACEAE

Verbena bracterata
Large-br acted vervian P

Verbena has tata
Blue vervain

I Verbena simplex
Vervain

Verbena stricta
Hoary vervain

Verbena ur tici fc' a
White vervain

VIOLACEAE

Viota pedctta
Bird's-foot violet

VITACEiV'

Parthenocissus inserta
Thicket creeper,
woodbine
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Table 1. Abundance of Plants Found i:i the River ValleysI in the Twin Cities Area (Continued)

SAF Minn. St. Croix

IPool: Upper Lower 1 2 River River
Species Transect: AA BB CC BB AA BB CC AA BB CC AA BB CC AA BB YY CC

I Herbs (Continued)

HEPATI CAEI (Liverwor ts) P

MUSCI (mosses) P P PP
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Table 2 Partial List of Plants of the Lower St. Croix RiverI Valley (Taylors Falls to Prescott) (BOR, 1972)

ACERCEAE(common 
names in parenthesis)

Acer negundo (Box Elder)

Acer nigrum (Black Maple)
Acer rubrum (Red Maple)
Acer saccharinum (Silver Maple or Soft Maple)
Acer saccharum (Sugar Maple)
Acer spicatum (Mountain Maple)

I AIZOACEAE

Mollugo verticillata (Carpetweed)

I ALl SMACEAE

Sagittaria sp. (Arrowhead)

I ANACARD IACEAE

Rhus glabra (Smooth Sumac)
Rhus radicans (Poison Ivy)

IPCNCA
Apocynum androsaeinifolium (Dogbane)

IRCA
Arisaema triphyllum (Jack-in-the-Pulpit)
Symplocarpils foetida (Skunk Cabbage)

ARALIACEAE

5 Aralia nudicaulis (Wild Sarsaparilla)
Panax quinguefoliu s (Ginseng)
Panax trifolius (Dwarf Ginseng)

ASLPAICA
* AsciepiasL exaitata (Tall Milkweed)3Asclepias ovalifolia (Oval-leafed Milkweed)

Asciepias yra (Common Milkweed)
Asclopi~as tulcrosa (Butterflywceed)

IAsclepias verticillata (Whorled-leafed Milkweed)
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Table 2. Partial List of Plants (Continued)I BETULACEAE
Alnus incana (Speckled Alder)
Betula papyri fera (Paper Birch)
Carpinus caroliniana (Blue Beech or American Hornbeam)
Ostrya virginiana_ (Ironwood or Hop Hornbeam)

I BORAGINACEAE
Hackelia virginiana (Beggar's Lice)
Lappularedowski i (Stickseed)
Lithospermum canescens (Hoary Puccoon)
Lithospermumncarollnense (Hairy Puccoon)
Lithospernum incisum (Narrow-Leaved Puccoon)
Onosinodiun molie (Marble-seed, False Cromwell)

CAMPANULACEAE

I Campanula rotundifolia (Harebell)

CAI'RIFOLIACEAE

Diervilla lonicera. (Bush-Hloneysuckle)
Lonicera prolifera (Grape Honeysuckle)
Lonicera tatari1ca (Tartarian Honeysuckle)
Sanibucus canadens is (Common El~der)
Sambucus pubens (Red-berried Elder)
Symphoricarpos occidentalis (Wolfberry)
Symphoricarpos orbiculatus (Coralberry)
Triostium perfoliatum (Hor se-Gentian,Feverwort, Wild Coffee)
Virburnum cassinoides (Wild Raisin)

CARYOPHYLLACEAE

Cerastium arvense (Field Chickweed)
1 Cerastium nutans (Nodding Chickweed)
5 Cerastium vulgatum (Common Mouse-Eared Chickweed)

Saponaria officinalis (Soapwort, Bouncing Bet)
Stellaria aguatica (Water Chickweed)

CERATOPHYLLACEAE
Ceratophyilum demersum (Coontail or Hornwort)

CI STACEAE

Helianthemim hi cknelli. (Hoary Frostwoe-d)

COMMEL INACEAE

Tradescantia bracteata (Long-Bracted Spiderwort)
Tradescantia occidentalis (Western Spiderwort)
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Table 2. Partial List of Plants (Continued)I COMPOSITAE

Achillea miliefoliui (Common Yarrow)
Arctium minus (Common Burdock)
Antennaria plantaginifolia (Pussytoes or Plantain-Leaved Everlasting)

Anthemis cotula (Mayweed, Fetid Chamonile)
Aster novae-angilae (New England Aster)
Astcr spp. (Aster)

Bidens beckii (Water Marigold, Beggar's Ticks)
Bidens cna (Purple-Stemmed BegrsTicks)
Carduus nutans (Musk-Thistle)

Cirsium arvense (Canada Thistle)
Conyza canadens is (Hors eweed)
Crepis tectorum (Hawk's-Beard)
Erigeron annuus (Daisy Fleabane)
Erigeron Philadeiphicus (Philadelphia Fleabane)
Erigeron pulchellus (Robin's Plantain)

* Erigeron strigosus (White Top or Slender Daisy Fleabane)
* Eupatorium ma culatum (Joe-Pye Weed)

Eupatoriui perfoliatui (Thoroughwort, Common Boneset)
Helianthus occidentalis (Sunflower)

Krigia biflora (Dwarf Dandelion)
Prenanthes alba (Rattlesnake-root)
Ratibida pinnata (Gray-Headed Coneflower)
Rudbeckia hirta (Black-Eyed Susan)
Senecio pauperculus (Dwarf Groundsel)
Senecio plattensis (Ragwort, Prairie Ragwort)
Silphium perfoliatum (Cup-Plant, Rosin-Weed)
Solidago flexicaulis (Zig-Zag Goldenrod)
Solidago gigantea (Giant Goldenrod, Lake Goldenrod)
Solidago graminifolia (Grass-Leaved Goldenrod, Bushy A.)
Solidago nemoralis (Eastern Gray Goldenrod)

CONVALLARIACEAE

I Vagnera Spp. (Solomon's Seal)

CORNACEAE

I Cornus alternifolia (Green Osier, Alternate-Leaved Dogwood,
Pagoda Tree)

Cornus racemosa (Panicled Dogwood)

CRUC IFERAE

I Berteroa incana (Hoary Alyssum)
I Cardamine pennsylvanica (Pennsylvania Bitter Cress)

Hesperis matronalis (Dame's Violet)
Nasturtium officinale (Watercress)
Rorippa obtusa.(Yellow Cress)
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Table 2. Partial List of Plants (Continued)1 CUPRES SACEAE

Juniperus virginiana (Red Cedar)
Thuja occidentalis (White Cedar)

IYEZCA
Carex aexiea (Sedge)
Carex anuectens (Sedge)
CareE cephaopor (Oval-Headed Sedge)

Carex eleo oharis_(Involute-Leaved Sedge)
Carex laxiflora (Sedge)
Carex lurida (S edge)
Carex meadii (Sedge)

Carex nornialis (Sedge)
Carex sartwellii (Sartwell's Sedge)

* Carex_ stipyata (Awe-Fruited Sedge)
* Carex uniheilata (Sedge)

Carex vulpinoidea (Fox Sedge)
Cyperus filiculmis (Slender Cyperus, Galingale)

Cyperus schweinitzii (Schweinitz's Cyperus, Galingale)
Elec2aris palustris (Spike Rush)

Scir~p!is atrovirens (Bulrush)
Scirpus cyperinus (Wool Grass)
Scirpus rubrotinctus (Bulrush)3 Scirpus validus (Giant Bulrush)

DIOSCOREACEAE

Dioscorea villosa (Wild Yam)

EQUISETACEAE

U- Eguisetum hyemale! (Tall Scouring-Rush)
*Equisetum pratense (Meadow Horsetail)

3 EUPHORB IACEAE
*Euphorbia corollata (Flowering Spurge)

Euphorbia cjparissias (Cypress Spurge)
*Euphorbia glpt~peria_ (Ridge-Seeded Spurge)
*Euphorhia nutans (Eyebane)

FABACEAE or LEGUMINOSAE

Amorpha canescens (Prairie Lead Plant)
Astragalus crassicarpus (Ground Plum)
Melilotus alba (White Sweet Clover)
Petalosternum candidum (White Prairie Clover)
Petalostemum purpureum (Purple Prairie Clover)

* Vicia cracea (Tufted Vetch)
3 Vicia villosa (Hairy Vetch)
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Table 2. Partial List of Plants (Continued)

1 FAGACEAE

Quercus alba (White Oak)
Quercus macrocarpa (Bur Oak or Mossycup Oak)

Quercus rubra (Red Oak)
Quercus velutina (Black Oak)

I GERANIACEAE
Geranium spp. (Wild Geranium)

I G AgrNEA palustris (Creeping Bentgrass)

Bouteloua curtipendula (Side-Oats Grama)
I Eragrostis pectinaceae (Pursh's Love Grass)

Glyceria grandis (Reed Meadow Grass)
Glyceria striata (Fowl Meadow Grass or Nerved Meadow Grass)
Panicum depauperatum (Panic Grass)
Phalaris arundinacea (Reed Canary Grass)
Poa pratensis (Kentucky Blue Grass)

I HYDROPHYLLACEAE

Ellisia nyctelea (Ellisia)j Hydrophyllum appendiculatum (Appendaged Waterleaf)

HYPERICACEAE
Hypericum perforatum (Perforated St. John's Wort)

Hypericum punctatum (Spotted St. John's Wort)

IRIDACEAE

Sisyrinchium campestre (Prairie Blue-Eyed Grass)

3 JUNCACEAE

U Juncus balticus (Spikerush)
Juncus compressus (Spikerush)
Juncus effusus (Spikerush)
Juncus lon 4gj ylis (Spikerush)
Juncuts secundus (Spikcrush)

LABIATAE

Qaleo2asus tetrahit_ (Hemp-Nettle)
Glecona hederacea (Creeping Charlie)
Hedeoma hispida (Mock Pennyroyal)
Leonurus cardiaca (Motherwort)
Lycopus officinalis (Water Horehound)
Lycopus virginicus (Bugleweed)
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Table 2. Partial List of Plants (Continued)

Monarda fistulosa (Wild Bergamot, Horseinint)

Nepeta cataria (-Catnip)
Prunelia vulgaris (Selfheal)
Scutellaria lateriflora (Mad-Dog Skullcap)I Scutel] aria parvula (Skullcap)
Teucriun canadense (American Germander)

LEMNACEAE

Lemna spp. (Duckweed)

LILIACEAE

Allium cernuum (Nodding Wild Onion)

Lilium sujperbnn (Turk's-Cap Lily)
Maian themum canadens e (Wild Lilly-of-the-Valley)
Trillium spp. (Trillium)

LOBELIACEAE

Lobelia spicata (Highbeiia, Pale-Spile Lobelia)

j NAJADACEAE

Najas sp. (Naiad)
Zannichellia palustris (Horned Pondweed)

NYCTAGINACEAE

Oxybaphus hirsutus (Hairy Umbrellawort)

OLEACEAE

Fraxlnus nigra (Black Ash)
Fraxinus pensylvanica, var. subintegerrima (Green Ash)

A ONAGRACEAE
Circae,. 9udrisulifata (Tall Enchanter's Nightshade)

.Epiloium cilintuni (Wil low Herb)
3E pilobium panlrul.ltum (Willow flerb)
IOenothera bienn3*s (Common Evening Primrose)

OPHIOGLOSSACEAE

I Botrychium vigianuni (Rattlesnake Fern or Virginia Grape Fern)

j OXALIDACEAE

Oxalis stricta (Upright Wood-Sorrel)
Oxalis violacea (Violet Wood-Sorrel)
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I
Table 2. Partial List of Plants (Continued)

PAPAVERACEAE

Sanguinaria canadensis (Bloodroot)

3 PHYRMACEAE

PI yrma leptostachya (Lopseed)

I P INACEAE

Lari.x laricina (Tamarack)
Picea canadensis (White Spruce)
Pinus resinosa (Red Pine)
Pinus strobus (White Pine)

PLANTAGINA CEAE

Plantago maJor (Common Plantain)
Plantago Ru~eii (Wood Plantain or Rugel's Plantain)

POLEMONIACEAE

Phlox divaricata (Phlox)
Phlox ilosa (Prairie Phlox)
Polemonium rcptans (Jacob's Ladder)

I POLYGONACEAE

Polygonum coccineum (Scarlet Snartweed or Swamp Smartweed)
Rumex acetosella (Sheep-Sorrel)
Rumex crispus (Yellow-Dock or Curled-Dock)

POLYPOD IACEAE

Adiantum pedatum (Maiden Hair Fern)
Cystopteris fragilis (Bladder Fern)

I PRIMULACEAE

Lysimachia nummularia (Moneywort)3 Lysimachia ciliata (Fringed Loosestrife)

RANUNCULACEAE

3 Anemone canodensis (Canadian Anemone)
Anemone caroliniana (Carolina Anemone)
Anemone cylindrica (Thimb.le Weed)
Anemone quinqyuefolia (Wood Anemone)
Anemone virginiana (all Thimble Weed)
Anemonella thalictroides (Rue Anemone)
Aquilegia canadensis (Wild Columbine)
Delphinium virescens (Prairie Larkspur)

I
I
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I
Table 2. Partial List of Plants (Continued)

Hepatica acutiloba (Hepatica, Sharp-Leaved Liverleaf)
Hepatica americana (American Liverleaf, Hepatica)
Ranunculus acris (Tall Buttercup)

3 Ranunculus abortivus (Kidneyleaf)
Ranunculus aquatilis (White Water-Crowfoot)
Ranunculus pensylva~icus (Bristly Crowfoot or Buttercup)
Ranunculus rhomboideus (Prairie Buttercup or Crowfoot)
Rannunculus septentrionalis (Swamp Buttercup)
Thalictrum dasycarpum (Purple Meadow-Rue or Tall Meadow-Rue)

I RHAMNACEAE

Ceanothus americanus (New Jersey Tea)

I ROSACEAE

Agrimonia pubescens (Cocklebur)
Amelanchier huronensia (Service berry, Shadbush)3 Amelanchier spp. (Juneberry)
Crataegus spp. (Thorn-Apple)
Fragaria vesca (Wild Strawberry)
Geum canadense (White Avens)
Geum laciniatum (Avens)
Geum triflorum (Three-flowered Avens)
Physocarpus opulifolius (Ninebark)
Potentilla argentea (Silvery-Cinquefoil)

Potentilla argua (Tall Cinquefoil)
Potentilla norvegica (Cinquefoil)
Potentilla recta (Upright Cinquefoil, Rough-Fruited Cinquefoil)
Potentilla simplex (Old-Field Cinquefoil)
Prunus americana (American Wild Plum)
Prunus 2 Psylvanica (Pin Cherry)
Prunus Virginiana (Choke cherry)
Rosa blanda (Smooth Wild Rose)
Rosa suffulta (Wild Rose)
Rubus occidentalis (Black Raspberry)

RUBIACEAE

Galium boreale (Northern Bedstraw)
Galium trifidum (Small Bedstraw)

j IHoustonia longifolia (Bluet)

SALICACEAE

Populus deltoides (Cottonwood)
Populus grandidentata (Bigtooth Aspen)
Populus tremuloides (Quaking Aspen)

* Salix humilis (Small Pussy-Willow)
3 Salix interior (Sand-bar Willow)

Salix nigra (Black Willow)
Salix spp. (Willows)
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Table 2. Partial List of Plants (Continued)

SA1NTALACEAE

Comandra umibeliata (Bastard Toadflax)

j SAXIFRAGACEAE

Heuchera hirsuticaulis (Alum Root)
Ileuchera Richardsonii (Alum Root)

SCROPHULARICA

Besseya .bullii (no common name)

Linaria vulgaris (Butter-and-Eggs)
Mimulus glabratus (Monkey Flower)
Mimulus rinjpens (Square-Stemmed Monkey Flower)
Pens temon gracilis (Slender-Leaved Beard-Tongue)
Penstemon grandiflorus (Large Flowered Beard-Tongue)
Scrophularia lanceolata (Lance-Leaved Figwort)
Verbascum Thapsus (Great Mullein)
Veronica americana (Speedwell)
Veronicastrum virginicum (Culver's Root)

SOLANCEAE

Physalis heterophylla (Clammy Ground Cherry)
Physalis longifolia (Ground Cherry)

SPARGANACEAE

Sparganiu (Bur-Reed)

TILIACEAE

Tilia americana (American Basswood or Linden)

TYPHACEAE

Typha latifolia (Broad-Leaved Cattail)

ULMACEAE

Celtis occidentalis (lackberry)
Ulmus americana (American Elm)
Ulmus rubra (Slippery Elm)

UMBELLIFERAE

Angel icn jat opz.rpurcra (Alexander)
Cryptotaenia conadunsis (Wild Chervil, Canadian Honewort)
Heracleum lanaturn (Cow Parsnip)
Osmorhiza longistylis (Anise-Root, Smooth Sweet Cicely)
Pastinaca sativa (Wild Parsnip)
Sanicula marilandica (Black Snakeroot)
Zizea aurea (Golden Alexander)
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Table 2. Partial List of Planits (Continued)

j URT ICACEAE

Boebmeria cylindrica (False Nettle)
Urtica dioica (Stinging Nettle)

VALLISNERIACEAE

Vallisneria spiralis (Wild Celery)

VERBENACEAE

* Verbena bracteata (Vervain)
IVerbena hast ata (Blue Vervain)

Verbena simiplex (Vervain)
Verbena stricta (Hoary Vervain)
Verbena urticifolia (White Vervain)

V IOLACEAE

I Viola pedata (Birdsfoot, Pansy Violet)

VITACEAE

I Vitis riparia! (Winter-Grape, Frost Grape)
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Table 3. Vegetation of Floodpla-In (old dredge spoil) and Bluff

j Habitats on the Minnesota River (Cooper, 1947).

I Trees
Acer negundo Box elder

Acer saccharinum Soft (Silver) Maple

Fraxinus nigra Black ash
Fraxinus pennsylvanica. White ash

Fraxinus sp. Ash
Populus deltoides Cottonwood
Salix arnygdaloides Peach-leaved willow

Ulmus americana. American elm

Ulmus rubra Slippery elm

Shrubs
Cornus stolonifera Red osier dogwood

Cornus racemosa Racemose dogwood

Salix longifolia. Willow
Sambucus canadensis Common elder

Vitis riparia River-bank grape

Hierbs
Acalypha rhombodia. Three-seeded mercury
Anemone virginiana Tall anemone
Aster lateriflorus Calico aster
Aster sp. Aster

IBidens sp. Stick-tights
IBoehmeria cylindrica False nettle

Boltonia latisquama Small headed boltonia

Carex gracilima SedgesICuscuta sp. Dodder
Elyinus virginicus Virginia wild rye

Eupatoriun perfoliatum Common bonesetIGeum sp. Avens
Helenium autumnale Sneezeweed

Heuchera richardsonii Alum root

Laportia canadensis Wood nettle
LathyrUS Sp. Wild pea
Leersia oryzoides Rice cut-gIraqSs

Lycopus virginicus Bugle weed
Nenispermum canadcnse Moonseed

Mentha sp. Mint

Physos te'gi a' speci osa False dra-,on-head

Plantago major Convnon p1LItain
Oryzopsis sp. Mountain-rice

Stachys aspera Rough hedge nettle

Urtica gracilis Slender wild nettle
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jTable 4. Vegetation of the Spring Lake area
(Data from Leisman, 1959).

HABITAT: Ravines and Bluffs HABITAT: River Terraces and Uplands

ITrees - common Trees
American elm Ulmus americana Northern red oak Que-rcus,
Slippery elm Ulmus rubra borealis
Basswood Tilia americana Pin oak 0. palustris
Green ash F-raxinus pennsylvanica Bur oak 2, macrocarpa
var. Subintegerrim .a American elm UlmTus
Box elder Acer negundo americana
Cottonwood Populus deltoides Bitternut hickory Carya
Red cedar Juniperus virginiana cordiformis

presentButternut Juglans cinerea
presentHackberry Celtis occident-

Ironwood Ostrya virginiana alis
Butternut Juglans cinerea
Oaks (several) Quercus spp.

Paper birch Betula papy ifera

Shrubs - common Shrubs

Red-berried elder Sambucus pubons None
Missouri gooseberry R~ibes missouriense
Prickly gooseberry Ribes cynosbati
Black raspberry Rubus occidentalis
Prickly ash Xanthoxylum americanum

j Hazel Corylus americana3 -~present ____
Wolfberry Symphoricarpos occidentalis

Herbs Herbs

*Yellow jeweiwreed Impatiens pallida Kentucky bluegrass Poa
Nettle Urtica procera pratensis3 Sweet cicely Osmorhiza sp.
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I
I

Table 5. Checklist of Mammals Observed ini the lower Kinnickinnic River Valley

Species

Short-tailed Shrew Blarina brevicauda
Little Brown Bat Myotis lucifugus
Raccoon Procyon lotor
Mink Mustela vison
Striped Skunk Mephitis mephitis

3 Badger Ta,:idea taxys
Red Fox Vulpes fulva
Woodchuck Marmota monax

* Thirteen-lined Ground Squirrel Citellus tridecemlineatus
• 3 Eastern Chipmunk Tamias striatus

Gray Squirrel Scirius niger
Red Squirrel Tamiasciurus hudsonicus
Fox Squirrel Sciurus carolininsis
Southern Flying Squirrel Glaucomys volans
Plains Pocket Gopher Geomys bursarius
Beaver Castor canadensis
Prairie White-footed Deer Mouse Peromyscus leucopus
Woodland White-footed Deer Mouse Peromyscus maniculatus
Pennsylvania Meadow Mouse Microtus pennsylvanicus
Prairie Vole Microtus ochrogaster
Muskrat Ondatra zibethica
Woodland Jumping Mouse Napaeozapus insignis
Cottontail Rabbit Sylvilagus floridanus

White-tailed Deer Odocoileus virginianus

IA
I
I
I
I A-2 0
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Table 6 (Continued).

Species Habitat Jan. Feb. I. JAy Aug. Sept. O OcI. Nov. Doe.L o o n A l i i--

R e l-th r o a te ,! L ,n A l :7 ,

Pid- billed Gree A2-3 I

\%W u te P e lic a n A l , I
Doul-cr. CorMorant Al - .--
Great [nlue l tcrun A2-3 ---

American Egret A2-3 I- - --

Green lfezIo A3. -5 --cr.. N i l cro A.. 2-3, C-1 , 
-.. . _7,_ o~ .5 £ .. '. . . .

Anerican 1fittern A2-3

Least Bittern A3 -i-I----------------- '
M i s t , i n g S w a n .. A l -L

Canada Goose AI-2
White-fronted Goose AI-2

SSnow-ue Goosc A _ -2_M.allard A 
- -----

Black Dack A

Godwall A t

American Pinail A-
G r e---w in g c- T e a l A .,

Biuc-wingud Teal A2-3 vvI
Cinnamon Teal A2-3 o d TDock -- ,F, ,
Shoveler A2-3 -.....
W ood D uck 

- :
Red head A
Ring-necked Duck A

Canvas-back A I
Lesser Scaup Duck A "..

Greater Scaup Dick A i H JjJ H

Golden-eye Al.. - - "

BirroMs C ldn eye Al
R iffle-head A l _

Old Squaw Al 7 i
Surf Scot-,r AIH I

Whte-wined Seter AlI •I * 1

American eo.ter Al -* i I H I l K
Ruddy Dtzk A1-3

flooded Mergansor A

Am,rcan M.rgan,cr A
R c d -b re a st d M e r g a n se r A

Turkey Vuluiie F -I

Goshawk c l "i
Sharl.-t..lr-ed Hawk "

I
I

* I
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Table 6 (Continued).

Species Habitat )an. Feb. Mar. Aune July Aug. Sept. Nov. I-.

Cooper's Hawk C"
R Red-taCled -wk r.C,, ,--Red-shouldered Hawk FC " . . . .

Boad-winged Ilawk FC . .... i -.

Rough-legged Ha.wk F: D'
Ferruginous Rough-leg F, D -, ii
CoIdenEagle F I r
Bald Cagle F -'- - , . . - - .. . .Marsh Hawk F,D -..

Osprey F.C 1 - - I

Gyrfalcon F. D-. r
D~uckllawk F. ---- - - ---- -

Pig,,un Ilawk Fc C !o I !!-
Sparrow llawk F.D ,:. .... ....
Ruffed Grous.- C- " -. -.... .... - - .... ,-* + . .

C,-- - - - -- -. -

Prairie Chicken D I
Sharp-tailed Grouse B,D

-------------------------------- i---European PartridgeD--I- - ] :

Bob-white B2-3 -- *-- - - --....

Ring-necked Fheasant D ,.
Sandhlll Crane A2-D

King Rail A2-3 II
Virginia Rail A2-3 - - -....
Sora A2-3 - - I -

Yellow Rail DI-2 1 . -
Clorida Gallinule A2-3.-Coot A , ++ - -

Piping Plover If
Scrnlpalnated Plover I. H i
Killdeer A,I, D - - , ,

Colden Plover I.D. 11 "=. - -

Black-bellied Plover i, D. H -
Ruddy Turnstone H ,1,

Woodcock BI . -

3 Wilson's Snipe l.D-l-------------- -1, D-..
Upland Plover D2-3 ........------------- ,

Spotted Sandpiper I-H ,. -1: -i-
Solitary Sandpiper I " , _ 1SWestern Willet H-1I*

Greater Yellow-legs H- I4J 4 .. l.Lesser Yellow-legs H- I " i" ' " '

Knot if-

Pectoral Sandpiper H-I -- -....

White- rump.2d S.ndpiper H-I
Baird's Sanlpiper Il-I -!,

lxeast ff.Ii-~ - I
Red-hack1 l 'ndpiper H- I '

l),witcher IF- I -

I
I
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Table 6 (Continued).

jSpecie Hc6tabitat Jan. Feb. Mar. Apr. May Jufle July Aug,. Sept. Oct. NOV. Dec.

Stilt Sandpiper 1.1 -FE I
Semp.nuaied Sandplper f.1 I H -I liff-breasted Sandpiper D.11.114

Marbled Godwit D, H. I
Hitdsouiin GodIwit fill --
Saodeillng H--

Wllsonns Phtalarope Dl-Aot foterFhIarp A

Iferring Gull A. F-

ln-idGllAFranklin's Cull A.D.F

Bunaparte's Gnu A, F

Forstrrs TernAICommon Tern A

Least Term H.F
Caspian Tern F.A
Bi'ack Tern A

Mourning Dave D ~ ~ i '1fZL
Rock Dove E
Ye~low-biUed Cuckoo C I

Blnck-bilINc Cuckoo CScreech Owl ii 1Great hforned Owl!

Snowy Owl1 D

3 Saw-Vl Owl C
Baporre l~l C

INight hawk H
3 P~Rulry- th'd thrinimigbirdl CE~I

Plted Kjngfisiu-r C- 1. G --

Mfeuate d Wolekr C ____

Rcd-Ivllhd iIVw,,%ckcr C . .- - - - - - - - - - - - - - --- -

Red-hcd W :V, -r C -- -- - --

Illa i y V.e,d I r C ___

Artie 3-f-. fW V- 4r II
Firng hird D- 3. C-4, 1) 0,0

3 W-.r. C- 1.~)
Crc ;t., I Iy~d~~ C

ItIL

M It
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Table 6 (Continued).

Species Hlab. Jan. Feb. Mar. Apr. M Jun July Aug. S(-pt. ( . N',v.

Yellow -llli-I Flycatcher C 1.IT-.
Alder Flycatcher BC I . . ..
Least Flycatchur C r 

, -...

3Woc'dPewce c
Olive-,lded Flycatcher C + I
Horned Lark D - } -i

Tree Swallow FB _.. -

Bank Swallow FG - ,
Rough-winged Swallow FG

clir Swallow GE " "I"I
Purple Martin EF I i

iIBlue Jay C. .. . . . : _ !

Crow CF - -Blc-capped Chickadee C: i

Hudsonan Chicadee CS -iI Tuitd Titmouse C , . -- -
%'Whte-breastxd Nuthatch C , ,

Red-breasted Nuthatch C --.- ..- '- -.. -
Brown Creeper C--------------K.---'"
HouseWren EC , , - ._ --

Winter Wren B-4,C
&-wlck s Wren C

Carolina Wren C d 1 -

I roil

Long-billed Mlar.uh Wren A3---I- - -- iShort-billed Marsh Wren DI - - - "
Mockingbird C I_ Ito

Cat bIrd CE - -

Brown Thrasher CE - - - -
Robin CE - - - -

Wood Thrush C F -- ;- t I
Hlermit Thrush C
Olive-backed Thrush C

Gray-cheekeJ Thrush C 4 2 ti
Veery C I ----luebiro _ =.._4 . .I

Mlue-gray Gnatcatcher C - - -'

G~ddea-cro- n.,d Kir,F lt C ' i-

Rtuby-cruwncd EVinglet Cl - '
American Fildlt ! I " " . . .
b.rlh..mian Waxwing C -- - - -, - - - -. .- --

No ,da r na 5b,v h B-3 C ... .

Migrant SJtrlke C-4, I

I
I .
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1 Table 6 (Continued).

ISpecies Hi.bitat jan. Feb. Mar. A pr. May Jun July Aog. Sk Pt. Oct. Nov. Me .

Starlng E r v V p- rm v v---
YdowthU .Vireo CB~l -

Yelwthrotc ireo CI

iMue-headed Viico C
Red-eyed Virco C

I flnWarviina V rco C

Blc L_ WhileWarbler __

Prothonotar Wa.2~r C

Worm-atin Warbler B4Io~-ij~ _ _ rlu _ _

Blu-wng,0 arle B2 371
Tennesee WablerOra gecr4.t~ Wabe

Ylowin Waer-T~ B2-3 E

Mytl Wablr

Mackhd ree rle r J- I

ElI
Blakhunia Warblerfi



AI6
ITpble 6 ',Cgntinued).

I ____________

I Evl~onenin Gracklek C1 ----------------- K7

CrdCebin l C- - - - --- I

I Slae-colred Gosbeo C

j ~ ~ ni W aitiongd B~rw -3. 3

I SwampciSparo D-2B

Een Gr C i j L II i L II
bea
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I

I Table 7. Checklist of Birds Observed in the Lower
Kinnickinnic River Valley by Dr. Goddard

Common Loon Great Horned Owl
Pied-billed Grebe Barred Ol
Great Blue Heron Nighthawk
Green Heron whip-poor-will
Common (American) Egret Chimney Swift

I American Bittern Ruby-throated Hluningbird
Canadian Goose Belted Kingfisher
Blue Goose Flicker
M Mallard Pileated Woodpecker
Gadwall Red-bellied Woodpecker
Pintail Red-headed Woodpecker

Green-wing Teal Yellow-bellied Sapsucker
Blue-wing Teal Hairy WoodpeckerAmerican Widgeon (Baldplate)' Downy Woodpecker

Shoveler Eastern Kingbird
* Wood Duck Crested Flycatcher

Ring-Necked Duck Eastern Phoebe
Greater Scaup Yellow-bellied Flycatcher
Lesser Scaup Alder FlycatcherI Common (American) Goldeneye 1 east Flycatcher
Bufflehead Eastern Wood Pewee
Hooded Merganser Tree Swallow
Common (American) Merganser Bank Swallow
Red-breasted Merganser Rough-winged Swallow
Turkey Vulture Barn Swallow
Sharp-skinned Hawk Cliff Swallow
Cooper's Hawk Purple Martin
Red-tailed Hawk Blue Jay

I Red-shouldered Hawk Crow
Broad-winged Hawk Black-capped Chickadee
Bald Eagle White-breasted Nuthatch
Marsh Hawk Brown Creeper
Osprey House Wren
Pigeon Hawk Winter Wren

Sparrow Hawk Catbird
Ruffed Grouse Brown Thrasher
Ring-necked Pheasant Robin
Coot Wood Thrush
Ki]lIdeer Hermit Thrush
Common (Wilson's) Snipe Swainson 's (Olive-backed) Thrush
Spotted Sandpiper Gray-checked Thrush
Solitary Sandpiper Veery
Greater Yellowlegs Bluebird
Lesser Yellowlegs Blue-gray Gnatcatcher

I Pectoral Sandpiper Golden-crowned Kinglet

!
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* Table 7. Checklist of Birds Observed in the Lower

Kinnickinnic River Valley by Dr. Goddard (Continued)

Woodcock Ruby-crowned Kinglet

Ring-billed Gull Cedar Waxwing
Herring Gull Starling

Rock Dove Yellow-throated Vireo

Mourning Dove Solitary Vireo

Yellow-billed Cuckoo Red-eyed Vireo

Black-billed Cuckoo -Philadelphia Vireo

Warbling Vireo Savannah Sparrow

Black & White Warbler Grasshopper Sparrow

Tennessee Warbler Vesper Sparrow

Orange-Crowned Warbler Slate-colored Junco

Nashville Warbler Tree Sparrow
Yellow Warbler Chipping Sparrow

1~Magnolia Warbler Clay-colored Sparrow

Myrtle Warbler Field Sparrow

Black-throated Green Warbler White-cro.ned Sparrow

Blackburnian Warbler White-throated Sparrow

Chestnut-sided Warbler Harris' Sparrow
Bay-breasted Warbler Fox Sparrow

Palm Warbler Swamp Sparrow

Ovenbird Song Sparrow
Northern Waterthrush (Grinnell's)Sncw Bunting

Connecticut Warbler
Yellow-throat
Wilson's Warbler
American Redstart
House (English) SparrowI Bobolink
Eastern Meadowlark
Western Meadowlark
Red-winged Blackbird
Baltimore Oriole

" Common Grackle
l Brown-headed Cowbird

Scarlet Tanager
Cardinal
Rose-breasted Grosbeak
Indigo Bunting
Dickcissel

I Evening Grosbeak
I Purple Finch

Pine Siskin
GolJfinch
Towhee

1 .xl .- 1 r -
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ITable 10 Planktonic algae species reported from Lake St. Croix
(NSP, 1971).

PIIYTOPIANIKTONI Division Chrysophyta

Family Bacillariophyceac (diatoms)
Stephanodiscus astraea var. minutula

Asterionella formosa
Melosira graulata
14. granullata var. currata
M.- granulata var. angustissima
Nitzschia acicuJlaris
Synedra acus

Division Cyanophyta (blue-green)
Aphanizomcnon flos -aguae

Division Chlorophyta (greens)
Anki s trode si-m-s faicatus
Scenedesi-aus cquadricauda
Coe).astrum prohoscideunI Stichococcus sp.
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Table 1l.AtLached algil. specics identifiedi from artificialII substrates p)lced in Like St. Croix (NSP, 1971).

I spec ivts S jce

Blue-green Algae Diatoms
cf. Chroococcus ininimus Aclinanthes ]anceolata
cf. Chroococcus minor cf. Achnanthes minutissima
cf, Chroococcus infutus Amphora ovalis
Lyngbya. cf. diguetti Asterionella formosaILyngbya sp. 6 Caloneis silicula
Lyngbya sp. 7 Cocconcis placentula
Oscillatoria gerninata Cyclotella sp. 2IOscillatoria cf. redeckii Cyclotella. sp. 3
Oscillatoria sp. 4 Ccoel p
Oscillatoria sp. 5Cymloella casp 4s

Oscilatoia s. 6Cymbella cespitosa
Phormidium faveolarum Cymbella sp.silaoi 2p yblavnrcs
Phorinidium molle Diatoina elongatum
Phormidium sp. 2 Diatoma vulgare
Phoriaidium sp. 3 cf. Eunotia. (sp. 1)
Unknown Fragi].aria cf. capucina

Green Algae Fragilaria construensIAnkistrodesmus cf. convolutus Fragilaria pinnata

Ankis trodesinus falcatus Gomphonema cons trictumn

vnasrdesiu laus Gomphonema cf. lanceolata
* va. acculais omphonerna olivaceum

ChJlarydomonas sp. 1 Gomphonema parvulum
*Chiamydomonas sp. 2 cf. Gyrosigma accuminatum

Chlamydomonas sp. 3 cf. Nelosira distans
Chiamydomonas sp. 4 Melosira cf. italica
Closterium cf. idiosporum Melosira varians
cf. geminella mutabilis cf. Melosira (sp. 1)
Notigeotia sp. 1 Navicula capitata
Mougeotia sp. 2 cf. Navicula radiosa
Sccnedesmus bijuga Navicula tripunctataIScenedesmus dimorphus Navicula cf. viridula
Scenedesmus cuadricauda Navicula sp. 2

var. longispina Navicula sp. 3Icf. Tetraedon miinimum Navicula sp. 4
Ulothrix cf. zonata Navicula sp. 5I Unknown

cf. =similar tq
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Table 11. Attached algal species identified from artificial
substrates placed in Lake St. Croix (NSP, 1971).
(Continued).

Species

Diatoms (Continued)
Navicula sp. 6I Navicula sp. 7
Navicula sp. 8

Navicula spp.
I Nitzschia accicularis

Nitzschia dissipata
cf. Nitzschia holsatica

INitzschia ignorata
INitzschia sp. 3

Nitzschia sp. 7

INitzschia sp. 11
jNitzschia sp. 12

Nitzschia sp. 15
Njtzschia spp.1 cf. Peronia erinacea
Synedra acus
Synedra parasiticaI Synedra rumpens
cf. Synedra tenera
Synedra ulna

Euglenoid Algae
Trachelornonas cf. pulchellaIi' Trachelomonas volvocina
Traclielomonas sp. 1

Yellow-brown Algae (less diatoms)
Cryptotnonad sp. 1

Cryptomonad sp.* 2

Cryptoinonad sp. 3ii Unknown Algae
Coccoid form #1

I-
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I
Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic

A Macroinvertebrates Collected in 1973 in the
Mlnncqota and Lower St. Croix Rivers and Mile

i 825.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

I Upper St. Anthony Falls Pool (Continued)

j ransect UAA. Mile 8_j.3 (Continued)

UAA: Mid-stream; Spring 1973; Coarse sand; 10 to 11', 12.3 maximum depth

j Organisms Sample
Class or Order Family Genus per sq ft Number

Diptera Chironomidae Polypediltw 1 67.

UAA: Mid-channel; Sununer 1973; Rocks, sand and gravel, 7' depth

Trichoptera Hydropsychidae Hydropsyche 22 64.
Cheumatopsyche 6

1 Ephemeroptera Potamanthidae Potananthus 2

Heptageniidae Stenonema? (damaged) 1

Coleoptera Elmidae 1

Diptera Chironomidae Polypedilwn 2
Rheotany tarsus 12

Pentaneur ini 9
Polypedilu (pupa) 1

Tantytarsini (pupa) 2
Chironominac (unident. pupa) 1

I Empididae Hcmerodromia? 4
llem erodromia? (pupa) 2

Tipulidae (unident. larva) 1
Simuliidae Simu _;iz 2

SimuliiZ,- (pupa) 2
Chironomidae Z.hcotwco.'ti?us 1

(in case, attached just behind head to cervical membrane of
a Hydropsyche larva)

I
I
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Table 12. Benthic Animal Abundance (cont.).

A Comparison of Spring and Summper Samples of BenthicA Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croxi Rivers and Mile'I 815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

I Upper St. Anthony Falls Pool (Continued)

Transect UBB. Mile 855.7

I UBB: Left bank; Spring 1973; no organisms in sample

I UBB: Burlington Northern RR bridge; 3rd pier from L/B; Summer 1973; Sand,rocks;14' deep

Organisms Sample
Class or Order Family Genus per sq ft Number

Ephemeroptera Caenidae Caenis 1 49.

Diptera Chironomidae Cryptochironomus 2

UBB: Mid-channel; Summer 1973; Medium coarse sand

Diptera Chironomidae PoZypediZn 1 65.

UBB: Mid-channel; Summer 1973; Sand and fine gravel with some plant debris;1 13.75' depth

Diptera Chironomidae Paratendipes 1 54.

UBB: Right bank; Spring 1973; 4" d. chunk of cemet, very little fine sand,
medium coarse sand; 2.7' deep, 1-2 yards from right bank

Trichoptera Hydropsychidae Cheonratopsyche 22 5.
Ilydropoyche 5
Macronemzen 2

Dip'.era Chironomidae 2
Empididae I

Coleoptera Elmidae 1
Elmidae (Adults) 3

UBB: Right bank; Summer 1973; no organisms

-~-'
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Table 12. Benthic Animal Abundance (cont.)
Comparison of Spring and Summer Samples of Benthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Milej815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

j Upper St. Anthony Falls Pool (Concluded)

Transect UCC; Mile 854.4

UCC: E, Left bank only; Spring 1973; Fine sand (on shelf), hardly any sediments;
16' depth

Organisms Sample
Class or Order Family Genus Rer sq ft Number

i Oligochaeta 1 73.

UCC: Ekman, Left Bank; Summer 3.973; no sample

I UCC: Ekman, Mid-channel; Spring 1973; no sample

i UCC: Ekman, Mid-channel; Summer 1973; Sand and gravel; 10' deep

Trichoptera Hydropsychidae Cheumatopsyche 2 53.

Coleoptera Elmidae 5

Diptera Chironomidae Stictochironomus 1
Polypedilwn 1
EukiefferielIla 1

i UCC: Mid- main channel; Summer 1973; Coarse sand with numerous small clam-
shells; 18.5 - 19' depth

I Diptera Chironomidae Cryptochironc'.,:s 2
Po Z1pe di I we 4

I Paratendipes 1

I
I
!1
I
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

I Lower St. Anthony Falls Pool

Transect LBB, Mile 853.4

I LBB: Left bank; Spring 1973; 10 yards from left bank, and 325 yards from right
bank; medium coarse sand with silt, plant and shell fragments; 3' depth

Organisms Sample

Class or order Family Genus per sq ft Number

Diptera Chironomidae Polypedilwn 3 69.
Rheotanytarsus 1

I LBB: Left bank; Summer 1973; Sand, silt and pebbles; 3' deep

Trichopter a Psychomyiidae Nyctiophylax 3

Ephemeroptera Caenidae. Caenis
Heptageniidae Stencnema 1

I Coleoptera Elmidae 2

Diptera Chironomidae Dicrotendipes 8
Glyptotendipes 6
Polypedilw 2
Cryptochironomus 5
Psectrotanypus 1

3Oligochaeta 5

.Q I

II
.1.1'

III IU
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I
Table 12. Benthic Animal Abundance (cont.)

I Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 3973 in the

Minnesota dn Lower St. Croix Rivers and Mile
I 815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

I Lower St. Anthony Falls Pool (Concluded)

.Transect LBB. Mile 853.4 (Continued)

LBB: Mid-channel; Spring 1973; A few pieces of bark, with Trichoptera larvae;
165 yards from Left bank and 155 yards from right bank, L guide wh

I Organisms Sample
Class or order Family Genus per sq ft Number

I Trichoptera Hydropsychidae Hydropsyche 18 ii.
Hydropsyche (pupae) 2
Chewnatopsyche 9hewnatopsyche (pupae) 2

Philopotamidae Chimarra I

Coleoptera Elmidae 1

Diptera Chironomidae Endochironomus 1
Microtendipes 1
Polypediwn 1

Chironominae (unident., very small
larva) I

LBB: Mid-channel; Summer 1973; Sand and pebbles; 14' deep

3 Diptera Chironomidae Cryptochironomus 2

Oligochaeta I

I LBB: Right bank; Spring 1973; Medium sand and silt (little current); 100 yards
from right bank, 240 yards from left bank; 10' deep

I Coleoptera Elmidae 1

Diptera Chironomidae Polypedilwn 17IChironomus 1

Oligochaeta 11

LBB: Right bank; Summer 1973; no sample
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Table 12. Benthic Animal Abundance (cont)

Comparison of Spring and Summer Sa.plcs of Benthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

I MISSISSIPPI RIVER (Continued)

Pool 1

Transect 1AA, Mile 853.2

1 lAA: Left bank; Spring 1973; 62 yards from left bank and 127 yards from right
bank; rocks with Trichoptera and 1 mayfly; 17.0' deep

Organisms Sample
Class or Order Family Genus pers. ft Number

Trichoptera Hydropsychidae Hydropsyche 3 9.

IC he wnatocpsyche 8
Ephemeroptera Potamanthidae Potamanthus 1

Diptera Chironomidae Polypedilwn 2

1AA: Left bank; Sunmer 1973; no sample

1AA: Mid-channel; Spring 1973; no sample

IAA: Mid-channel; Summer 1973; Coarse sand and gravel, rocks, fine sand; 11.0'
depth

Ephemeroptera Caenidae Caenis I
Potamanthidae Pot ccoithus I

Ephemeroptera (Unident. damaged nymph) I

3 Trichoptera Hydropsychidae Chenrmatopsyche 3
Psycomyiidae (Unident. damaged I

larva)

j Coleoptera Elmidae 2

Diptera Chironomidae PoZypcdi 74"l 3
Cryp toch ironc m uc 2

Tanytarsini 2

Pentaneurini 4

1
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Snples of Benthic
Macroinvertebrates Collected in 1973 in the

A Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

Pool I (Continued)

1AA: Right bank; Spring 1973; 20 yards to right bank and 145 yards to left bank;
Rocks with I mayfly nymph; 13.0' depth

Organisms Sample
Class or Order Family Genus per sq ft Number

Trichoptera Hlydropsychidae Hydropsyche 4 7.

Plecoptera Perlodidae Isoperla 1

Ephemeroptera Heptageniidae Stenonema 1

Diptera Chironomidae Polypedilwn 1
Orthocladiinae (Unident. pupa) 1

IAA: Right-bank; Summer 1973; no sample

Transect IBB. Mile 850.6

lBB: Left-bank; Spring 1973; 8 yards to spoil on left bank, 225 yards to right
bank tree; Rock, gravel, sand and silt; 5.5' depth

Trichoptera Hydropsychidae Cheumatopsyche 1 6.

IDiptera Chironomidae Cry ptochironomus 1

Oligochaeta Tubificidae 12

* IBB :Left bank; Summer 1973; Fine sand, silt, rocks; 8.5' depth

Trichoptera Hydropsychidae Chewnatcpsyche 1

Diptera Chironomidae Crypt ochironomus 1

Oligochaeta 3

LA I!
I
I
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Table 12. Benthic Animal Abundance (cont.)

I Comparison of Spring and Summer Samples of Benthic
Macroinvertebrates Collected in 1973 in the

A Minnesota and Lower St. Croix Rivers and Mile1815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

1 Pool 1 (Continued)

Transect lBB; Mile 850.6 (Continued)

lBB : Mid-channel; Spring 1973; 135 yards to left bank, 76 yards to right bank
spoil and 54 more yards to base of bluff and tree; No record of substrate type;
15.5' depth

Organisms Sample
Class or Order Family Cenus per sq ft Number

Coleoptera Elmidae 1 17.

Diptera Chironomidae Polypedilw 3
I Paratcndipes 3

Ceratopogonidae ? (Unident. larva) 1

Pelecypoda (clams) Sphaeriidae Sphaerin I

I 1BB :Mid-channel; Summer 1973; No organisms

IBB: Right bank; Spring 1973; No sample

1BB :Right bank; Summer 1973; No sample

Transect lXX, Mile 851.1

IXX :Left bank; Spring 1973; No sample

lXX :Left bank; Summer 1973; 150' from left bank; Sand and a couple bark
fragmhents; 12.5' depth

Coleoptcra Elmidae (d=raged larva) 1 40.

j IXX: Mid-channel; Spring 1973; no sample

LXX: Mid-channel; Summer 1973; Sand and bark fragments (pine), shell fragments;
14' depth

Diptera Chironomidae Panatendipes 5 24.

I Pelecypoda (clams) Sphaeriwn 1

Gastropoda (snails) Planorbula (not alive)l

Oligochaeta 1

!.Y
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Tablel2. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix Rivers and Mile1 815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

I Pool 1 (Continued)

Transect iX-, Mile 851.1 (Continued)

1XX: Right bank; Spring 1973; No sample

1XX: Right bank; Summer 1973; 35' to right bank; Shell fragments and bark,
U gravel and coarse sand; 15.5' depth

Organisms Sample
Class or Order Family Genus per sq ft Number

Trichoptera Hydropsychidae Cheuratopsyche 1 19.

3 Diptera Chironomidae Cryptochironomus 5
5 Polypedilum 2

Pentaneur ini 1

Pelecypoda (clams) Unionidae Actinonaias 1

Transect CC, Mile 848.0

1CC: Left-bank; Spring 1973; 20 yards to left-bank; Fine sand, few l" stones,
sticks; 5.5' depth

Diptera Chironomidae Polypedilwr 23 16.
Pcratendipes 6IPhaenopsectra 6

Cryptochircnomus 1
Ch zronomus 2

3Psychodidae Psychoda 1

Oligochaeta 15

1CC: Left bank; Summer 1973; 100' from left bank; Fine sand and silt, sewer
smell in sediments; 4.0' depth

Di ptera Chironomidae Cryptochironomus 1 46.
Chironomus 2
Polypedilwn 1

I Oligochaeta 1

I

lili"II1ii 
=

..... ' . . l
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Table 12. Benthic Animal Abutidance (cot.)

Comparison of Sprin'. and Summer S:amples of B(Inthic
Macroinvertebratet Collected In 1973 in theA Minnesota and Lo;,er St. Croix Rivers and 2i e

815.3 to 857.3 of the llfississippi River (Continued)

MISSISSIPPI RIVER (Continicd)

Pool1 ( Juj)

Transect 1CC, MIle 848.0 (Continued)

1CC: Mid-channel; Spring 1973; No sample

1CC: Mid-channel; Summer 1973

Organisms S am-p 1 e
Class or Order Family Genus_ _ers q ft Nusbq.

Diptera Chironomidae Chironomps 3 23.

Oligochaeta 2

I ICC: Right bank; Spring 1973; No sample

ICC: Right bank; Summer 1973; No sample

Pool 2

I Transect 2AA,. Mile 847.4

2AA: East channel, Left bank; Spring 1973; 59 yards from left bank, 300 yards
from right bank; Rocks; 9.1' depth

Trichoptera Hydropsychidae JI;;dic'paychc 3 10.

Che'c7ia topc1e 5
Hydropsychidae (Unident. pupae) 9

(Damaged larvae) 2

1Psychorny!idae Jo 1.7contropua3 1
Ephemeroptera Potamanthidae P, , m.'r"thns 2

Diptera Chironomidae P7haczopsectra 1

Tanytarsini 3

Hirudinea (leeches) 1

2AA: East channel; Summer 1973; 15 feet from island; Rocks and coarse gravel;

3.5-5.0' depth

I Coleoptera Elmidae 1

Hirudinea (leeches) 3

1
1'
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Table 12. Benthic Atii' Abundance (cont.)

Comparison of Spring and Summer ''nples of ]E-nthic
Macroinvert ebrates Collected Iii 1973 in the
Minnesota and Lower St. Croix Rivers and Mile

815.3 to 857.3 of thu! nississippi River (Continued)

MISSI(SSIP[PI RIVER (Contined).

Pool 2 (Coatinud)_

Transect 2AA, Mile 847.4 (Cont.inuad)

2AA:Rock Scrapings; Left channe), 15 fect from island; Rocks and coarse gravel
3.5-5.0' depth

I Organisms Sample
Class or Order Family Genus ...... per sq ft Nunrber

I Ephemeroptera Potamanthidue Pota?.'ant72us 1 34.

Trichoptera Psychomyiidae Po lyccn t2,opus 1

, Diptera Chironomidae Diouc'2:?ndipes ? 1
Chirono nidae ? (unident. cgg mass) 1

Hirudinea (leech) 1

2AA: Mid-channel; Spring 1973; No sample

I 2AA:Mid-channel by lock; Rock scrapings; Summer 1973; Rocks encrusted with

A algae, etc.

I Diptera Chironomidae PolypedLZum 1 59.

2AA: Right bank; Spring 1973; No organisms

T I 2AA: Right bank; SuTmmer 1973; no organisms

Transect 2B., Mle 831,

I 2BB: Left bank; SprinF, 1973; 30 yards from ]eft bank; Gclatinous, with sand;
* ]4.5' depth

I Diptero Chironoml dae PoZlp di zun 6 71.
wzPhae.;;ps ,c tra 6

1
SStitouirononus 1

Empididae (Unident. larva) 1

2BB: Left bank; Summer 1973; Mostly sludge, silt and organic clay; 11.1' depth

Diptera Chironomidae Procladius 6 35.

Oligochaeta 32 .
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I
Table 12. Benthic Animal Abundance (cont.)I Comparison of Spring and Summer Samples of Benthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

* Pool 2 (Continued)

I Transect 2BB, Mile 831.7 (Concluded)

2BB: Mid-channel; Spring 1973; 10 yards from right bank and 250 yards to left

bank; 23' depth
Organisms Sample

Class or Order Family Genus per sq ft Number

I Plecoptera Perlodidae Isoperla 1 8.

Ephemeroptcra Ephemeridae Pentagenia 1
Potamanthidae Potamanthus 1

Coleoptera Elmidae 2

Diptera Chironomidae Xenochironomus 18
I Pentaneurini 3

2BB • Mid-channel; Summer 1973

3 Diptera Chironomidae Chironomus 4 29.
Procladius 1

Chaoboridae Chaoborus 6

Oligochaeta 37

2BB: Mid-channel; Summer 1973

Oligochaeta 2 60.

ii 2BB: Right bank; Spring,1973; No sample

2BB: Right bank; Summer 1973; No sample

I
1
I1:
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summher Samples of Benthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Milej 815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

Miscellaneous Pool 2 Sites

Pool 2: Right bank of back channel, Newport Island; Summer 1973

Organisms Sample
Class or Order Family Genus per sq ft Number

S Diptera Chironomidae Procadius 2 47.

I Oligochaeta

Chute behind Island 2CC; Right-bank; Downstream from 827.7; Summer 1973; Clay,
silt and some sand; 4' depth

Oligochaeta (Many fragements) 47 28.

Nemertea (proboscis worm) 1I
Mile 827.7 : Left bank backwater; Upstream from spoil; Summer 1973; Sand with
1/8" silt on top; 6.5' depth

Oligochaeta 2 63.

Grey Cloud Slough at twin fill; Summer 1973; Organic mud; 18' depth

J3 Diptera Chironomidae Tanypus 2 31.
' Chirono?'2 us? 1

Chaoboridae Chaoborus 7

Baldwin Lake; Downstream from spoil; Summer 1973; About " of silt on 2' decp
sand and mud

Diptera Chironomidae Proclac7ius 2 48.

I Oligochaeta 4

!
I
I

* .
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Tablel12. Benthic Animnal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

A Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi Rivers (Continued)

MISSISSIPPI RIVER (Continued)

I Pool 2 (Continued)

.Transect 2YY, Mile 821.4

1Organisms Sample
Class or Order Family Genus per sq ft Number

2YY "WA'; Spring 1973; 135 yards to right bank; Organic mud, much silt, some

fine grit; 3.2' depth

Diptera Chironomidae Psectrotanypus 1 1.
Proc ladius 9I Cryptochironcnus 1

Oligochaeta Tubificidae 54

Oligochaeta. (Immatures and/or 23I small)

2YY !'3A"; Right-bank; Summer 1973; Soft mud; 3.5' depth

Diptera Chironomidae Proc7-adius 1 36.

IOligochaeta. 5

2YY :"3B"; Spring 1973; no sample

~' 2YY .'3B"; Summer 1973; Soft mud; 3' depth

Diptera Chironomidae Proc ladius 3 41.

Oligochaeta 8

2YY: "3C0; Spring 1973 Note: "WC" is mid-channel

Diptera Chironomidae Proclicdius 19 15.
Tan u.-2

Oligochaeta 14
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix River and Mile1 815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Concluded)

j Pool 2 (Concludedl

Transect 2YY. Mile 821.4 (Continued)

2Y'Y:"3C"; Summer 1973; Medium coarse sand with 1/8" silt layer on top; 12.5'
depth

Organisms Sample
Class or Order Family Genus per sq ft Number

I Oligochaeta 2 50.

* I Transect 2CC. Mile 815.5

2CC: Left bank; Spring 1973; 7 yards from left bank, 1 mile to right bank,
750 yards to upstream tip of BuckIsland;Black clay mud (kept shape), el
anaerobic; 15.5' depth

Oligochaeta 94. 14.

2CC: Left bank; Summer 1973; No sample

2CC: Mid-channel; Spring 1973; 155 yards from left bank; 3 tries and Petersen

dredge wouldn't trip, anchor came up with partly decayed leaves, sticks, large
branch and sludge attached; 28' depth

Diptera Chironomidae Procladius 8 68.

2CC: Mid-channel; Summer 1973

Diptera Chironoinidae Procladius 8 27.

I Oligochacta 11

2CC: Right bank; Spring 1973; No sample

I 2CC: Right bank; Summer 1973; No sample

s,.
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I Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix Rivers and MileI 815.3 to 857.3 of the Mississippi River (Continued)

MINNESOTA RIVER

Transect MAA. Mile M24.8

MAA :Left Bank; Spring 1973; No organismsI
MAA:-Lcft bank; Rock'Scrapings; . Summer 1973; 40' from left bank; 1-2" siltgover gelatinous mud, smelled slightly of decay; 5.5' depth

Organisms Sample
Class or Order Family Genus persq ft Number

Trichoptera Hydropsychidae Cheumatopsyche 1 21.
Hydropsychidae (Unident. 1

*damaged pupa)

Coleoptera Elmidae 1

Diptera Chironomidae Glyptotendipes 9
Glyptotendipes (pupae) 2

Nematocera (Unident.

damaged pupae) 2

MAA: Mid-channel; Spring 1973; No sample

MAA: Mid-channel; Summer 1973; No sample

MAA: Right bank; Spring 1973; No sample

I MAA: Right bank; Summer 1973; No organisms

I TransectN BB_ 1 Mile M13.0

MBB :Left bank; Spring 1973; No organisms

MBB: Left bank; Summer 1973; 6' depth

I

I
I

I
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I
Table 12. Benthic Animal Abundance (cont.)

I Comparison of Spring and Summer Samples of Benthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

MINNESOTA RIVER (Continued)

I Transect MBB. Mile M13.0 (Continued)

MBB: Mid-channel; Spring 1973; No sample

MBB: Mid-channel; Summer 1973; No record of substrate; 8' depth

I Organisms Sample
Class or Order Family Genus per sq ft Number

Diptera Chironomidae Tanypus 2 25.
Procladius 5

I Oligochacta 11

MBB: Right bank; Spring 1973; 12 yards from right bank; 120 yards from left
bank; Coarse sand and clay pellets; 7.5' depth

Diptera Chironomidae Cryptochironomus 1 18.

I MBB: Right bank; Summer 1973; Fine sand with clay lumps, silt layer on top;
3' depth

I Dipt :ra Chironomidae Cryptochironomus 1 18.

MBB: Right bank; Summer 1973; Fine sand with clay lumps, silt layer on top;
3' depth

Oligochaeta 1 51.

Transect MCC, Mile M3.0

MCC: Left-bank; Spring 1973; No organisms

MCC: Left-bank; Summer 1973; No sample

!
I
I
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Sunuher Samples of Benthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St.Croix Rivers and Mile

i 815.3 to 857.3 of the Mississippi River (Continued)

MINNESOTA RIVER (Concluded)

Transect MCC. Mile M3.0 (Continued)

MCC: Mid-channel; Spring 1973; No sample

MCC: Mid-channel; Summer 1973; Fine sand with shallow layer of silt; 12' depth
Organisms Sample

i Class or Order Family Genus per sq ft Number

Diptera Chironomidae Procladius 2 30.

Oligochaeta 28

MCC: Right bank; Spring 1973; Ekman dredge (small amount of sand, much

water) 5 yards to right bank; 5' depth

Oligochaeta, 1 72.

MCC: Right bank; Summer 1973; Clay silt and some sand; 4' depth

I Oligochaeta 9 38.

i ST. CROIX RIVER

Transect SAA, Mile SC24.8

SAA: Left bank; Spring 1973; 10 yards to left bank; Substrate not recorded;
9.5' depth

I Oligochaet a 1 78.

SAA: Left bank; Summer 1973; No sample

i
!
I
i1
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I
Table 12. Benthic Animal Abundance (cont.)

IConparison of Spring and Surmiier Samples of bcnthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mi]e

I 815.3 to 857.3 of the Mississippi River (Coutinued)

ST. CROIX RIVER (Continued

I Transect SAA_, Mile SC24.8 (Lj iued)

i SAA: Mid-channel; Spring 1973; Substrate not recorded; 5.2' depth

Organisms S mple
Class or Order Family Genus per sq ft Number

Diptera Chironomidae Micropcctra 1 70.
Ceratopogonidae ? (Unident. larva) 1

Oligochaeta 1

SAA: Kid-channel; Summer 1973; Clay and mud (organic?); 1 chironomid; 22'

I depth

Diptera Tipulidae 1 22.
I Chironomidae Xenoclhronomus 4

SAA; Right bank; Spring 1973; No sample

SAA: Right bank; Mid backwater; Summer 1973; Fine sand overlain with silt;
Middle of bay; 3' depth

I Diptera Chironomidae Procladius 2 33.

I Transect SXX, Mile SCi6.0

SXX: Left bank; Spring 1973; 560 yards from left bank; Shallows; 10.3' depth

I Ephemeroptera Caenidae Caenis 1 74.
CY7'C!?y p oomuaqDiptera Chironomidae pot hi o 2

Oligochaeta 1

SXX: Left bank; Sunmer 1973; Medium to fine sand, wood fragments and clam-
shell; Middle of the bay; 7.5' depth

Diptera Chironomidae Cryptochironomus 1 43.
Chaoboridae Chaoborus 1

I
• I
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I
Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix Rivers and Mile

1815.3 to 857.3 in the Mississippi River (Continued)

ST. CROIX RIVER (Continued)

Transect SXX, Mile SC 16.0 (Continued)

SXX: Mid-channel; Spring 1973; 1000 yards from left bank, 180 yards from right
bank; Coarse red sand; 16.3' depth

Organisms S ample
Class or Order Family Genus per sq ft Number

Diptera Chironomidae Polypedi wn 1 75.
Stictochironomus 1
ParacladopeZma 1
Parac ladope Zma? 2

(very small)

Pelecypoda (clams) Pisidiwn 10

Gastropoda (snails) Stagnicola ? 1

* (very small)

SXX: Mid-channel; Summer 1973; No record of substrate; 15.7' depth

3 Oligochaeta 2 39.

SXX: Right bank; Spring 1973; No sample

SXX: Right bank; Summer 1973; No sample

Transect SBB, Mile SC 12.3

* SBB:'Left bank; Spring 1973; No organisms

SBB: Left bank; Summer 1973; No organisms

3 SBB: Mid-channel; Spring 1973; No sample

SBB: Mid-channel; Summer 1973; No organismsI
I

!1
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Table 12. Benthic Animal Abundance (cunt.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix Rivers and Mile1 815.3 to 857.3 in the Mississippi River (Continued)

ST. CROIX RIVER (Continued)

Transect SBB, Mile (Cntinued)

SBB: Right Bank; Spring 1973; 1400 yards from left bank, 40 yards from rightJbank; Clams, snails, gravel to 5", coarse sand; 11.5' depth

Organisms Sample
Class or Order Family Genus ptr..j Number

Eggs (?) of unknown organism on pebble

jDiptera Chironomidae Tcznytarsini 2 4.
IOligochaeta Lumbriculidac 1

INematoda (roundworms)1

SBB: Right bank; Summer 1973; No sample

ITransect SYY, Mile SC 6.4

SYY: Left bank; Spring 1973; Fine sand, sticks and plant debris; Backwater;
1 2.2 yards from right-bank; 3.0' depth

Diptera Chironomidae Cryptochironomus 5 3.IChironomus 8
Paratenaipes 7
Psectrotanypus 1
Proc ladius 8

Micropsectra3
Harnischia 1

IPolypeditun 4
I Cladotanutczrsus 46

Ceratopogonidae J'z.~ ~c* 3

Oligochaeta Tubifi cidae 2

SYY: Left bank; Shallow; Summer 1973; Just downstream from Mo. and Kinnikinnick;ISand with a little silt; 3' depth
Diptera Chironomidae Cryptochironm~us 2 52.

Polypedilwn 2

Oligochaeta 2ayasm
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Table 12. Benthic Animal Abundance (cont.)

A Comparison of Spring and Sunmer Somples of Benthic

A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers rnd Mile
815.3 to 857.3 of the Mississippi River (Continued)

ST. CROIX RIVER (Continued)

I Transect SYY, Mile SC6.4 (Continued)

SYY: Mid-channel; Spring 1973

Organisms Sample

Class or Order Fmnily Genus per sq ft Number

Odonata Gomphidae (Unident. small 1 12.

nymph)

Coleoptera Elmida 1

Diptera Chironomidae Po7lypedi lzai 2
Cryptochirnomuc 2

Ceratopogonidae Palpomyia 1

Oligochaeta 123

SYY: Kinny mid-channel; Summer 1973; Medium to fine sand; 15.3' depth

Oligochaeta 1 44.

SYY: Right bank; Spring 1973; 12 yards from right bank; 1-2" stones, very
I little coarse sand; Depth not recorded

Diptera Chironomidae 1 76.

Egg? (of a fish?) 1

i* SYY: Right bank; Sunmner 1973; About 30' from right bank; Rocks, pebbles, sand
and plant debris; 14.5-15' depth

Diptera Chironomid ae Glyptotcndipes 1 55.1 Gl-/ptotendipes (pupa) 1

Transect SCC, Mi1le
U

SCC: Left bank; Spring 1973; 30 yards from left bank, 700 yards from right
bank; 12' depth

I Coleoptera Elmidae 1 77.

5CC: Left bank; Sutmmer 1973; No sample
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< I Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Sunmmer Sample, of Benthic

A Macroinvertebrates Collected in 1973 in the
A Minnesota and Lower St. Croix Rivers and Mile

815.3 to 857.3 of the Mississippi River (Concluided)

ST. CROIX RIVER (Concluded)

*Transect SC Mle (Continued)

SCC. Mid-channel; Spri.ng 1973; No sample

IOrganisms S amplec

Class or Order Fami ly Genus _esqt Numb er

IDiptera (Uniclent. 1 62.
f ragmients)

jOligochaeta 1

Neiertea (proboscis worm) 1

SCC: Right bank; Spring 1973; 5 yards from right bank; 1 rock 3"~ x 6" with
worm-like encrustations; 3.5' depth

Coleoptera Elmidae 1 66.

SCC: Right bank; Summier 1973; No sample

Iv
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Table 12. Benthic Animul Abundcnce (cont.)

Benthic Macroinvertebrates:of the N/avJ -able. iTn. Cities
B Rivers, Collcctcod on StLnndrd and Spocial Tr~anmcts in

1973. (ArraiiLcd alphabctiLcally within phyla).

List of Abbreviations

AA,BB,CC Standard trnsects, in downstrIi order

XX,YY Special Transects, in downstream order

U,L,1,2 Upper and lower St. Anthony Falls Pools, i nd Pools 1. and 2,
respectively

M, S Minnesota and St. Croix Rivers, respectively

Spr Spring: April and May

Su Summer: August and September

D/S, U/S Downstream, upstream

ch Channel

19. Serial nu:nber of sample

PHYLUM NEI-RTEA Proboscis worms

2CC Su 28. SCC Su 62.

PHYLUM NENA.TODA Roundworms

SBB Spr 4.

PHYLUM ANNELIDA Segmented worms

Class Hlirudinea Leeches
2AA Spr 10. 2AA L Ch 34. 2AA L ch Su 45.

Class Oligochacta Aquatic earthworms

Family Lumbriculidae

SBB Spr 4.

Family Tubificidae

2YY Spr 1. 3YY Spr 3. 1BB Su 6.

Unidentifiable oligochaetos

SYY Spr 12. LBB Spr 13. 2CC Spr 14. 2YY Spr 15.

1CC Spr 16. 1XX Su 24. 1CC Su 23. MBB Su 25.

IBB Su 26. 2CC Su 27. 2CC Su 28. 2BB Su 29.

MCC Su 30. 2BB Su 35. 2YY Su 36. LBB Su 37.

MCC Su 38. SXX Su 39. SYY Su 44. ICC Su 46.

*Benthic macroinvertebrates: bottom-dwelling nonmicroscopic animals without

backbones.
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Table 12. Benthic Animal Abundance (cont.)
B Benthic Macroinvertebrates of the Navigable Twin Cities

Rivers, Collocctcd on Standard and Special Transects in
1973. (Continued).

I PHYLUA ANNELIDA Segmented worms (Continued)

Class Oligochaeta (Continued)

Unidentifiable oligochaetes (Continued)

2 Su 47. 2 Su 48. 2YY Su 50. MBB Su 51.
SYY Su 52. LBB Su 58. 2BB Su 60. SCC Su 62.
2 63. SAA Spr 70. MCC Spr 72. UCC Spr 73.
SXX Spr 74. SAA Spr 78. 2YY Su 41.

I Immatures and/or small Oligochaeta

2YY Spr 1.

PHYLUM ARThROPODA Crustaceans, Insects and Spiders

. I Class Insecta Insects

Order Coleoptera Beetles

Family Elmidae

* UBB Spr 5. 2BB Spr 8. LBB Spr 11. SYY Spr 12., LBB Spr 13. lBB Spr 17. UAA Su 20. MAA Su 21.

IAA Su 32. LBB Su 37. lxx Su 40. 2AA Su 45.
UCC Su 53. UAA Su 64. SCC Spr 66. SCC Spr 77.

Order Diptera Flies, Mosquitoes and Midges

Family Ceratopogonidae (?) Unident. larva
IBB Spr 17.

Family Ceratopogonidae

Genus Patporyia (?)
SYY Spr 3.

Genus Palpomia
LBB Spr 13.

SFamily Chaoboridae

Genus Chaoborus
2BB Su 29. 2* Su 31. SXX Su 43.

*Special transect: in Grey Cloud channel at discharge from Mooers Lake.I

-- --
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Table 1-2. Benthic Animal Abundance (cont.)

Benthic Macroinvcrtebrates of the Navigable Twin Cities
Rivers, Collected on Standard and Special Transects in
1973 (Continued)

1PHYLMUM ARTHROFODA (Continued)
Class Insecta (Continued)

Order Diptera (Continued)

Family Chironomidae (?) Unident. larva
SAA Spr 70.

Family Chironomidae (?) Unident. egg rviass
2AA 34.

Family Chironomidae Unident. pupae

UAA Su 20. UAA Su 64.

Family Chironomidae

Subfamily Chironominae
LBB Spr 11.

Genus Chironomus
SYY Spr 3. .LBB Su- 13. ..ICC Spr 16. UAA Su 20.
ICC Su 23. 2BB Su 29. 2* Su 31. ICC Su 46.
2BB Spr 71.

Genus Cladotanytarsus

SYY Spr 3.

Genus Cryptochironomus
2YY Spr 1. SYY Spr 3. 1BB Su 6. SYY Spr 12.
1CC Spr 16. MBB Spr 18. 1XX Su 19. IBB Su 26.
IBB Su 32. LBB Su 37. UCC Su 42. SXX Su 43.
ICC Su 46. UBB Su 49. SYY Su 52. LBB Su 58.
SXX Spr 74.

Genus Dioqesa
SYY Spr 76.

Genus Dl'crotendipec (?)
2AA 34.

Genus Dicrotcn.dipesI LBB Su 37.

*Special transect: in Grey Cloud channel at discharge from Mooers Lake.

I
S I
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I Table 12. Bent-hic Animal Abundance (cont.)

Benthlic Mcroinvortcbrates of thce Navigable Twin Cities
B Rivers, Collcctcd on Standard and Special. Transects in

1973 (Continued)

PIIYLUI ARTIIROPODA (Continued)

Class Insecta (Continued)

I Order Diptora (Continued)

Family Chironomid ae (Continued)

IGenus Endo chi ino;'a
LBB Su 11.

IGenus Ezukieferz!ella
UCC Su 53.

Genus GlyptotcndipesIMAA Su 21. LBB Su 37. SYY Su 55.

Genus JHorisch-czISYY Spr 3.

Genus Micropeectra
SYY Spr 3. SAA Spr 70.

Genus M~icro tendipes
LBB Su 11.

Subfamil.y OrthocladjinaeI AA Su 7.

Genus Paracl7adope ZraISXX Spr 75.

Genus Paratendipes
SYY Spr 3. 1CC Spr 16. lBB Spr 17. lXX SU 24.

IUCC SU 42. UBB Su 54.
Genus Pent cze uri Lni
UBB Spr 5. 2BB Spr 8. lXX SU 19. UAA Su 64.
"klA SU 32.

Genus Pha~enopectra
2AA Spr 10. 1CC Spr 16. 2BB Spr 71.
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Table 12. Benthic Animal Abundance (cont.)

Benthic Maroinvertebrates of the Navigable Twin Cities

i B Rive:s, Collected on Standard and Special Transects in
1973 (Continued)

ID PHYLUM ARTHROPODA (Continued)

Class Insecta (Continued)

i Order Diptera (Continued)

I Family Chironomdae (Continued)

Genus Polypedilwn
* UAA Spr 2. SYY Spr 3. 1AA Spr 7. 1AA Spr 9.

LBB Spr 11. SYY Spr 12. LBB Spr 13. 1CC Spr 16.
1BB Spr 17. lXX Su 19. UAA Su 20. 1AA Su 32.
LBB Su 37. UCC Su 42. 1CC Su 46. SYY Su 52.
UCC Su 53. MBB Su 57. 2AA Su 59. UAA Su 64.
UBB Spr 65. UA.A Spr 67. LBB Spr 69. 2BB Spr 71.
SXX Spr 75.

3 Genus PoZypedilzn (pupa)
8 UAA Spr 64.

Genus Potthastia
i SXX Spr 74.

Genus Procladius
2YY Spr 1. SYY Spr 3. 2YY Spr 15. MBB Su 25.
2CC Su 27. 2BB Su 29. MCC Su 30. SAA Su 32.
2BB Su 35. 2YY Su 36. 2YY Su 41. 2* Su 47.
2** Su 48. 2CC Spr 68.

i Genus Psectrotcvrypus
2YY Spr 1. LBB Su 37. SYY Spr 3.

Genus Rheotanytarsuc (?)
UAA Spr 64.

Genus Rheotanytaraus
UAA Spr 20. LBB Su 69. UAA Su 64.

Genus Stictochiron z m01.is
UCC Su 53. 2BB Spr 71. SXX Spr 75.

i Genus Tanypus
2YY Spr 15. MBB Su 25. 2t Su 31.

I *Right bank in West channel, Newport Island, mile 831.0.
**Baldwin Lake.
iSpecial transect: in Grey Cloud channel at discharge from Mooers Lake.

U
I
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I
Table 12. Benthic Animal Abundance (cont.)

Benthic Macroinvertebrates of the Navigablc Twin Cities
B Rivers, Collected on Standard and Special 'iransects in

1973 (Continued)

PHYLUM ARTHROPODA (Continued)

Class Insecta (Continued)

Order Diptera (Continued)

I Family Chironomidae (Continued)

Genus Tcnyta s. mni
SBB Spr 4. 2AA Su 10. lAA Su 32. SYY Su 52.
UAA Su 64.

Genus Xerochirono.'us
2BB Spr 8. SAA Su 22.

Family Empididae (Unident. larva)
UAA Su 64. 2BB Spr 71.

l Family Empididae

UBB Spr 5.

Genus ererodromia )
UAA Su 20. UAA Su 64. Both samples also contain a pupa

I Family Nematocera (Unident. damaged pupa)
MAA Su 21.

I Family Psychodidae

Genus PsychodaI 1CC Spr 16.

Family Simuliidde (very small larvae)
i UAA Spr 2.

Family Simuliidac

Genu-, Yiuli7.r 7

UAA Su 64.

Genus 5ird bnr' (pupa)
UAA Su 64.

Family Tipulidae
SSAA Su 22.

Diptera (unident. fragment)
SCC Su 62.

a -l' iIIII .... . " ._ I l-l ' -_. . . d- _ , .. .. ..
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Table 12. Benthic Animal Abundance (cont.)

Benthic Macroinvertebrate of the Nivigable Twin Cities
B Rivers, Collected on Stand:hrd and Special Trauszects in

1973 (Continued)

PHYLUM ARTIIROPODA (Continued)

Class Insecta (Continued)

Order Ephemeroptera Mayflies

Famlly Caenidae
Genus Cacnlis
UAA Su. 2 0. IAA Su 32. LBB Su 37. SXX Spr 74.

UBB Su 49.

Family Ephemeridae

Genus Pentagenia
2BB Spr 8.

I Family Heptageniidae

• Genus Stenonema
IAA Spr 7. UAA Su 64. LBB Su 37.

I Family Potamanthid ae

Genus Potoancnthus
2BB Spr 8. 1AA Spr 9. 2AA Spr 10. IAA Su 32.
2AA 34. UAA Su 64.

Order Odonata Dragonflies and Damselflies

Family Goimphidae (Unident. small nymph)41SYY Spr 12.

Order Plecoptera Stoneflies

Family Chloroperlidae

1 Genus 1actaerZa
UAA Spr 2.

I Family Per lodidae

Genus Isopcrla
1AA Spr 7. 2BB Spr 8.

'
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Table 12. Benthic Animal Abundance (cont.)

Benthic lacroinvertebrates of the Navigable Twin Cities
B Rivers, Collected ol Standard and Special Transects in

1973 (Continued)

j PHYLUI ARThROPODA (Continued)

Class Insecta (Continued)

Order Plecoptera (Continued)

i Family Perlidae

Genus Paragontina
UAA Spr 2.

Genus Phaegcjophora
UAA Spr 20.

Order Trichoptera Caddis Flies

Family HIydropsychidae
Genus Chcu'atops.yche

'AA Spr 2. UBB Spr 5. IBB Spr 6. lAA Spr 9.
2AA Spr 10. LBB Spr 11. lXX Su 19. UAA Su 20.
MAA Su 21. UCC Su 53. IBB Su 26. IAA Su 32.
UAA Su 64.

I Genus Hlydropsyche
UAA Spr 2. UBB Spr 5. lAA Spr 7. lAA Spr 9.
2AA Spr 10. LBB Spr 11. UAA Su 20. UAA Su 64.

Genus Alacronemwn
UBB Spr 5. UAA Spr 20.

A

Family Hydropsychidae (Unidentified pupae; some damaged)
2AA Spr 10. UAA Su 20. MAA Su 21.

I Family Hydropsychidae (Damaged or very inmature)
UAA Spr 2.

I Family Philopotamidae

Genus Chiri'ctaa
I LBB Spr 11.

I
I
! .

-U...
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1 TabJe 12. Benthic Animal Abundance (cont.)

Benthic Macroinvcrtel,rites of the Navig,-,le Twin Cities
Rivers, Collected on Standard and Special Transects in
1973 (Continued)

PHYLUM ARTHROPODA (Continued)

Class Insecta (Continued)

SOrder Trichoptera (Continued)

Family Psychomylidae

[ IGenus NyctiophJ lax
LBB Su 37.

Genus PoZy,00nt2opus

2AA Spr 10. 2AA 34.

Order Trichoptera (Unidentified very small larva)

UAA Spr 20.

PHYLUM MOLLUSCA Snails and Clams

IOrder Gastropoda
Family Lymnaeidae

Genus Otaani cola M? (Very small)
SXX Spr 75.

1Order Pelecypoda
Family Unionidae

Genus Actinonaias

lXX Su 79.

I Family Sphaeriidae

Genus Pi s idiz,n

SXX Spr 75.

Genus .' 4112
IBB Spr 17. lXX Su 24.

EGGS (?) of unknown organism on pebble
i SBB Spr 4.

EGG(?) of a fish
SYY Spr 76.

!
I
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Table 13. IMacroinvertebrate Animals (NSP, 1971)

SPONGECLA4
Sponillidae g. sp. 1Iinn

]'1:optcra ZO-ntza

Pros towi rubru4 VC!!ii oct; mrcosa'

Dugosia Cirri naA.bcarn 1it

Fugeon i a Lv~nr
BRPYOZOANS ( -Ectoprocta) Anodin t~a cc'rptu en L

Paludicella articulat-a AMPHIPODS (Side-svim,:-crs or scuds)

Ih'l nc .1l.a mi-C-ta ta Ila laaz Leca
Pectinate] la:minfc Gai-aruis cf. fasciattis

Lophopus cirvs a ilinus Garmarus cf . trocnoph i Jus

HORSEHAIR WPIcz 
Dy p

Gorditis sp. 1 ISOPODS (Pill bugs)

WORMSAsellus militaris

Tubifox sp. 1 CRAYF~ISH
Limliodrilus sp. Orconectes cf. virilis
Branchiura sow,.,erbvi
Lumbrimilide g. sp. MAYFLIES pi

LEECHES Caenis sp.
Erpobdella purictata Ephenmerella sp. 1
Ilelobdella s-tannalis Epheerella sp. 2
Clossiinhonin co:-71l anata cf. Leptollyphes sp. 1
Placubdei-la parasitica Bactisca sp. 1

Placobdelln T-nontifera Siphlontirts sp. 1

S NAILS S TONEFLIES
Pleurorera acuta Isoperla sp. 1
Amnicola ci 17l22 a cf. Atopenrla sp. 1
Arnnicola cf. binnevana Perlesta sp. 1
Phytsa heterostrophia cf. Nchalennia sp. 1
Ferri sia fu-ca
Lxnrcm Li s ) DrkGONFLIE:'S

fllio>anicos
JASELFLIrS

Ischnara sp. 1
nr. Ityponetira sp.1
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T~ble 13. Macroinvertebrate Animals (NSP, 3971) (Conitinued)

IqATER BUGS OTHERI FLIES
Ischnuira Sp). 1Iinhr cf. acl -eiifrons
Plea striola nr. hiepliariceridae g. up l'Ict. )elosto~la Sp. 1 bUDGES

CADDISFLIE'S Conchapolopia sp. 1
A t hripso(d es sp. 1 Ablaboenvia jn~
Athripsodcj~s sp. 2 Abas~'aornata
Athripsodos sI). 3 Ablabes-niia -mal.)ochi

*Athrip odces sp. 5 Crico opus trifasciatus

c.rive s p. 1 Cr1 cot opus hiu ;::tu

DADUuLT BEETL1 Orthocladiria sp. 1

Stenlius sp. 2 Dicrotcndipes n. 1e:odsu
SSteis up. I Dlicrotanies sp. 1* ~~yiu 3 f acoy p. 1 0 KoYpedlu i1L inoens

cf.uii Lacdsp I p Ptoldiim g; up.
Eyrorinap c~ocaiia g. sp. 122yrd~r atrl
Itlydooina g p. 2 Cryptotehioens lbarna

* Hdronelida sp . 2 irchiojnomua sp. 1e:.olsu
Hydrcelmisia sp . 3 ircronomus hp.Iats

cHydropilae . s. 4 Parachioous natr. ectnt
Iydopornae p.t2Crytochirono,,nus blr inctu

LARVALdida SEEsLES2 ncrachi ronOMrus Sp.1
Dytr'iidae g. sp. 1 Traibe I s s 1itlau

cf.Hroscda g sp. Xarchiirononmus sp.___ ___________a

Gyrin ic toc g. .1C ironoin s g. s. 1eicu

- Elmisidae g. sp. 1 Crilado~vs sp. 1

Elmidae g. sp. 13C Tadony ars s 1p
*Elmidac g. sp. 3 hoTanvtrsus -sp. 1

HORSE FLIE S

Tabanus sp. 1

BITING MIX;ES

Palpornyia sp.___I_
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10. APPENDIX B: ARCHAFOLOGICAL BACKGROUND INFORATION

STUDIES IN THE LATE 1800's: THE LEWIS AN[D HILL SURVEY
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MINNESOTA

Background

Impact on Prehistoric Archaeological Sites

A Report of the Impact of the U. S. Army Corps of Engineers on Pre-
historic Archaeological Sites on the Lower Mississippi, Lower St.
Croix, and Lower Minnesota Rivers in Minnesota

Introduction

Classification of Sites

The Effect of Corps of Engineers' Activities on Archaeological

Sites by Pool

Conclusions

Bibliography

Appendix 1

Appendix 2

National Register of Historic Places

Archaeological and Historic Sites in Minnesota in the Study Area
along the Mississippi, Minnesota, and St. Croix Rivers Which are

Now Listed in the National Register of Historic Places

Sites Designated as Historic and Worthy of Preservation, Not yet

Included in the National hegister, in Minnesota Which are Adjacent
to the Minnesota, Mississippi, and St. Croix Rivers

I
I
I

I
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10. APPENDIX B: ARCHAEOLOGICAL BACKGROLIND INFORMATION

Archaeological and historic sites of importance consist of such diverse

elements as prehistoric village sit-es, petroglyphs (rock pictures), burial

mounds, log cabins, forts, and so forth. Sites of significance may date from

thousands of years ago to very recent times. Interest in studying elements

of human history also varies as much with the times as interest in studying

elements of natural history.

STUDIES IN THE LATE 1800's: THE LEWIS AND HILL SURVEY

Fortunately for our study now there was a strong interest in the late

19th Century in burial mounds; a massive study was pursued for approximately

20 years by Alfred J. Hill and Theodore H. Lewis. The extent of their work

is best understood by examining a few of their manuscripts, a few samples of

which are reproduced in this report. In 1928, Charles R. Keyes wrote of

their accomplishments:

"The great extent of the archaeological survey work accom-
plished by Lewis and Bill cannot be appreciated except through an
extended examination of the large mass of manuscript material that
has been preserved. This consists approximately of the following
forty leather-bound field notebooks well filled with the original
entries of the survey; about a hundred plats of mound groups drawn
on a scale of one foot to two thousand; about eight hundred plats
of effigy mounds (animal-shaped mounds from Minnesota, Wisconsin,
Iowa, and Illinois) on a scale of one foot to two hundred; about
fifty plats of "forts" (largely village sites of the Mandan type)
and other inclosures on a scale of one foot to four hundred; about
a hundred large, folded tissue-paper sheets of original, full-size
petroglyph rubbings with from one to six or more petroglyphs on
each; about a thousand persor, aJ letters of Lewis to Pill ; four
bound "Mound Record" books made by lll and in his 1,andwritLng;
eight large, well filled scapbooks of clippings on archaeological
matters made by Lewis; numerous account books, vouchers, and otlher
miscellany...

"A single sheet of summary found among the miscellaneous papers
of the survey, apparently made by Lewis, is eloquent in its signi-
ficance. Tabulated by years and place of entry the mounds alone

,
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that were actually surveyed reach a grand total of over thirteen
thousand -- to be exact, 855 offigy mounds and 12,232 rouijd nouhd.;
and linears...

"The survey is quite full for Minne,;ota, whCre. WOLk ,'as
done in all but three counties of the staLe, resulting ih
records of 7,773 mounds, beside.; a nwunber of inclosuro,;...
much information was also gathered from the river counties
of Nebraska, Iowa, Kansas, and Missouri. ln Wjsconc;in the
survey touched more than two-thirds of all the counties, mo.tly
in the field of the effigy mounds in the southern half of the
state, where the records supply detail for no less than 748
effigies and 2,837 other inouda-.. Iowa was explored most
fully in the northeastern counties as far south as Dubuque,
yielding data on 61 effigy mounds, 553 other mounds, and sev-
eral inclosures. ... the survey yielded its richest results in
Minnesota, the eastern parts of the Dakotas, northeastern
Iowa, and the southern half of Wisconsin..." [Surveys were
also conducted in the Dakotas, Manitoba, Missouri, Nebraska,
Kansas, Illinois, Indiana, and Michigan -- in all , eighteen
states.]

"The strength of the survey consists, first of all, in

the dependability of Lewis as a gatherer of facts... he worked
as a realist, measuring and recording what he saw with pain-
staking accuracy and unwearying devotion... And the fact that
these surveys were made at a time when a large number of mound
groups that have since disappeared, or all but disappeared, were
still intact, gives the work of Lewis and Hill and incalculable
worth... So far as Iowa is concerned, something like half of
the antiquities of the northeastern part of the state are re-
coverable only from the manuscripts of the Northwestern Archaeo-

logical Survey..."

A typical description of the reporting format followed by Lewis and Hill

is reproduced here:
[IN: MOUNDS IN DAKOTA, 1,1NESOTA ANDI" WISCONSIN]

3. OTHER MOUNDS IN r£MiS]Y COUNTY, MINNESOTA

At the lower end of the Pig's Eye marsh already mentioned,
there stood (April, 1868) an isolated mound, not situated on
the bluffs, but below then, roar their foot , at the highest
part of the river bottom on the sloping ground half-way between
the military road and the road-bed of the St. P. & C. R. R.,
then in course of construction, and distant about three hun-
dred and fifty feet southward from the culvert on the former.

4
fetsutwr
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It was in a cultivated field, and had itself been plowed over
for years; yet it still had a mcan heielit of six and a half
feet; its diameter was sixty-five feet. The top of it was only
thirty-one feet above the highwater of the MissJssippi, accord-
ing to the levels taken by the railroad engineers. The location
of the mound, according to U. S. surveys, was on the N 1/2 of SE
1/4 of Sec. 23, T. 28, R 22, and about one mile north of Red
Rock landing. Mr. J. Ford, one of the old settlcrs of the neigh-
borhood, said that a man named Odell had, some years previously,
dug into it far enough to satisfy his curiosity, as the discovery
of human bones clearly proved it to have been built for sepulchral
purposes.

7. MOUNDS AT PRESCOTT, WISCONSIN.

At the angle formed by the confluence of the St. Croix
and Mississippi Rivers, on the eastern bank of the former,
is the town of Prescott, Wisconsin. On Nay 13, 1873, three
hours' time was employed in making such reconnaissance sur-
vey as was feasible of the mounds which stretch along the
bluff on the Mississippi there. The smallest of them was
about twenty-five feet diameter and one foot high, and the
largest fifty-six feet diameter and four feet high, as nearly
as could be then ascertained.

Pictographs were common on caves along the Mississippi River bluffs.

Lewis and Hill recorded their locations and frequently the pictures them-

selves. Although specific reference was made to them in Houston, Winona,

Washington, and Ramsey counties in Minnesota and Alamakee and Clayton coun-

ties in Iowa, it would be unwise to assume that they were limited to these

locations.

Captain Carver, in 1766-67 explored a cave (in present day Ramsey County)

as being of "amazing depth and containing many Indian hieroglyphics appear-

ing very ancient." The cave, called by the Dakota "Waka-teebe", became a

popular tourist attraction in the 1860's. Railroad construction was respon-

sible for its destruction by the 1880's.

PRESENT CONSTDERATIONS 1

btThe difficulty, then, is not the absence of records of significant sites,

but rather that records of thousands of sites exist. And although archaeologists

I I
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have resurveyed some of the sites, vast arcas have not been checked since

the original surveys. The farier, in the coursu of clearing and farming

his land, is chiefly responsible for the destruction of the sites, and most

of the sites have by now been destroyed.

MINNESOTA

This section contains information on significant archaeological and

historic sites in Minnesota.

Background

This format evolved from problems encountered in developing an inventory

of sites. The listing of reasons for not doing so which follows is included

because it may shed some light on future problems also.

Original plans were made to provide an inventory of Minnesota archaeolo-

gical sites which lie in the study area. This idea was abandoned, however,

due to the following considerations:

1. The number of sites in close proximity to the river is
large and the amount of work required to review existing
records (beginning in the early 1800's) exceeds the
value of such an inventory in this report;

2. The records are known to be incomplete in many cases,
scanty for certain areas or incorrect so that reliability
of the inventory is questionable;

3. Many sites once recorded have been destroyed by the ac-
tion of others (not the Corps of Engineers) but the re-
cords have never been updatcd. Nor has there ever been
a complete systematic inventory of archaeological sites
in Minnesota.

4. In many cases the location of sites given is not suffi-
ciently accurate to determine if the sit-c is close enough
to the river bank to be threatened. In some cases, where
the bluffs are close to the river bed, a vertical elevation
of many feet may effectively remove a site from any threats
by water, dredge spoil, or construction. The records may
not show this.

I
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5. The Minnesota State Archaeologist is under.tandably roiuc-
tant to publish for public consumption a list or inventory
of archaeological sites because of risk of robbery, despoli-
ation, vandalism, or unauthorized unscientific excavation.
Such cases have been known in the past. However, the State
Archaeologist and his staff have expressecd the willingness
and desire to assist individuals or governmLnt bodies in
locating and identifying sites for preservation or excavation
before destruction.

Impact on Prehistoric Archaeologica1 Sites

Because the files of the State Archaeologist are located in the Twin

Cities, it was possible to engage a professional archaeologist to investi-

gate the current status of those archaeological sites in the Mississippi,

Minnesota and St. Croix River areas in Minnesota. The report by consultant

Jan Streiff is reproduced here in its entirety.

A Report of the Impact of the U. S. Army Corps of Engineers on Prehistoric
Archaeological Sites on the Lower Mississippi, Lower St. Croix, and Lower
Minnesota Rivers ii Minnesota

By Jan E. Streiff, Archaeologist, Department of Anthropology, University

of Minnesota, Minneapolis.

Introduction. There are approximately eighty-five (85) designated

sites in the Corps of Engineers area under consideration (i.e., the Missis-

sippi River from St. Anthony Falls to the Minnesota-Iowa border, the Minne-

sota River from Shakopee to Pike Island, and the St. Croix from above

Stillwater to Prescott). The information on these sites has been collected

since the late 1800's and all the data are filed in the Archaeology Labora-

tory at the University.

Al1though some of these sites have been revisited since being recorded,

and a few have even been excavated, most have not been rechecked. Conse-

quently there are many unknown things about most of the sites listed in this

report. Ideally, a crew should have been sent out to resurvey the river

I
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valleys in question, to determine if sites formerly recorded are still there

and, if not, how they were destroyed -- particularly if by the Corps of Engi-

neers.

Since such an on-site survey was impossible at this time, the written

records will have to suffice. I have organized the known sites into the

three categories shown below.

Classification of Sites.

Group I. These are sites definitely known to have been destroyed by

Corps of Engineers' activities. There are nine (9) of these sites.

Group II. These are sites in the area under consideration which should

not be affected by the Corps because they appear too high above the river

channels. Although they may never be flooded by raised water levels, they

should be kept in mind as possibly being destroyed by borrow activity,

dredging, etc. There are six (6) of these sites.

Group III. This is the largest group of sites (73) within the Corps

of Engineers' area. This is the group for which no definite classification

can be given. There are many reasons:

a. our site location description is too vague to determine
if the site is or was in danger.

b. sites which were destroyed, such as the mound groups at
Dresbach, but where we cannot determine if the destruction
was carried out by the Corps of Engineers dam construction or
by some unrelated project.

c. sites, such as those on Pig's Eye Island, which have not

been reexamined since recorded but arc so located as to
be assured destruction by a fluctuation in the river level
or at least damaged by erosion by the river. Any dredging
of the river and subsequent depositing of the debris on the
nearby shore would undoubtedly cover the site.

I
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The Effect of Corps of En1Jners' Act Jvit:[e on Archaeological Sites b
Pool. The following chart is a breahdown by pool of arch:aeolo,; ical sites;
affected by the Corps of Engineers. The sites are listed uf;ing the groupings
defined above.

Group #i* Group Y'2 Group 3*
Pool # (destroyed) (not affected) (uncertain)

2 2 7

3 4 2 11

4 0 1 7

5 1 0 1

5 or 5A 2 0 3

6 0 0 1

7 0 0 7

8 0 0 6

St. Croix River 0 0 5

Minnesota River 0 2 25

9 6 73

*For a detailed description of the sites destroyed by the Corps of Engineers
projects, see Appendix 1. A description of the Group III sites is included
-in Appendix 2.

Conclusions. Although this report is rather inadequate to determine

the real impact of the Corps of Engineers on archaeological sites (there

are still those 73 sites for which we have no information on Corps of Engi-

j neers' impact), it does point up the great need for future surveys along

Minnesota's three greatest rivers to determine what effect the Corps of

Engineers will have on prehistoric sites.

The importance of these rive):s to life was no less important to the

original Americans than it is to us today. Imd it is vital to the his-tory

of the American ]ndian that an attciip. )! b xide, if not to pthen at

least to record the habitation and burial areas that are so numerous along

these waterways.1
I
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The Corps of Engineers can expect that the profcssional archaeologists

in Minnesota will do everything possible to cooperate with them to see that

these ends are achieved.

February 1973
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A description of the archaeological sites affected by the Corps of

Engineers activities on Lake St. Croix follows:

Group 1.

Sites destroyed None

Group II.

Sites not affected. None

Group III.

Uncertain as to effect on sites-- WA 22 T 30 R20
potentially destroyable. WA 12 T 30 R20

WA 10 T 28 R20
WA = Washington County
T = Tovmship
R = Range

i Note: For the exact locations (sections, quarter sections, etc.) of the

above sites, contact: Jan E. Streiff
Office of the State Archaeologist
S-48 Ford Hall

i, University of Minnesota

Minneapolis, NN. 55455
(612) 373-5560

r.
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National Re2ister of Historic places

Archacologca1 and istoric Sites in Minnesota in the Study Area alonj' the
Mississippi,Minne.ota. and St:. Croix Rivers 1.1ich Are Now Li st:(d in the
National Register of Historic Places

In 1966, the National Historic Preservation Act was passed. It provides

for comprehensive indexing of the properties in the nation which are signifi-

cant in American history, architecture, archaeology, and modern culture. The

Register is an official statement of properties which merit preservation.

Listed in the latest (1972) edition of the National Re ister of Historic

Places are the following sites adjacent to the Mississippi, Minnesota, and

St. Croix Rivers in Minnesota. These sites have not been destroycd or dam-

aged extensively by previous Corps of Engineers' activity, but must be con-

sidered as possibly vulnerable in the future:

I St. Croix Boom Site-located three miles north of Stillwater on the

St. Croix River in Washington County. From 1840 to 1914 this was

the terminal point for the white pine lumber industry. Here mil-

lions of logs were sorted, measured, and rafted to downstream saw-

Imills. The boom site died naturally as a result of the depletion
- .of timber late in the 19th Century. There are no remains of the

I log boom, but the general setting is unimpaired.

* Marine Mill Site-located in Washington County at Marine-on-St. Croix.

I It is the site of Minnesota's first commercial saw mill which was

founded in 1839. At present only the ruins of the engine house

I and a marker specify the site.

I
I

I
I
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Glossary

acre-foot - the quantity of water required to cover an acre to a depth of 1
foot. It is equivalent to 43,560 cubic feet.

alluvial material - sediment, usually sand or silt, deposited on land by flow-
ing water.

aerobic - an environment in which free oxygen is present.

anaerobic - an environment in which free oxygcn is lacking.

aquifer - a water-bearing layer of porous rock, sand, or gravel.

backwaters - a term often divided now into sloughs and lakes and ponds ad-
joining a river.

benthic - pertaining to the bottom of a body of water.

benthic invertebrates - animals lacking a spinal column living in the ben-
thic zone.

BSFW - Bureau of Sport Fisheries and Wildlife (U. S. Department of the In-
terior).

channel - a natural or artificial watercourse with definite bed and banks
which confine and conduct flowing water.

cfs - cubic feet per second, used as a measure of rate of water flow in a
river.

chute - sloping channel or passage through which water may pass.

closing dam - low dam e-tending across a side channel. These were constructed
to divert water from side channels to the. main channel during low water

* periods to maintain water sufficient for navigation.

coulee - steep-sided tributary valleys, commonly uised in Wisconsin.

* deciduous forest - forest dominated by broad-leaved trees which lose their
leaves each autumn.

. I discharge (rate of flow) - the quantity of wnter pass:ng a point in a stream
channel per unit of time, normally measured in cubic feet per second (cfs).

drainage area - the land area drained by a stream above a specified location
on the stream. Measured in a horizontal plane, it is so enclosed by
higher land (a divide) that direct surface runoff from precipitation nor-
mally drains by gravity into the stream above that point.
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drawdown - a process of lowering the water icvwl of an impoundment.

Driftless Area - the portion of tsouth:cstein i 2consin, southeas tern Minnesota,

northeastern Iowa and norhwh,',"t crn illinois which wis virtll]ly n-
touched by the last advance of the Pleistoc,.!ne glaciers (i.e., Nisconsin

Glacier) It -s thouight by malny th;Lt it w C never glaciated.

flood - a temporary rise in stremiflow and water leel (stage) that results
in significant adverse effects in the vicinity under study.

flood peak - the highest value of water level oi- streamfiow attained by a
flood.

floodplain - the re~latively flat lowland adjoining a watercourse or other
body of water subject to overflow thercfrom.

FTU - Formazine Turbidity Units - arbitrarily defined units used as standard
for measuring water turbidity, currentl.y rccomminded by AP]II, et al., 1971.

gaging station - a site on a stream, canal, lake or reservoir where systematic
observations of water-surface elevation or streamfiow (discharge) are ob-

tained.

humus - the surface layer of soil combining partially decomposed organic

matter and mineral particles.

JTU - Jackson Turbidity Unit - arbitrarily defined units used as a standard
for measuring water turbidity.

lake and pond - open areas with little or no current. They are formed be-
hind dams, or on mature floodplains as a result of first scour, then
abandonment, by the lowered river.

littoral - the shore zone of a body of watcr.

macroinvertebrates - collectively, all invertebrate organisms visiblc with
the unaided eye.

main channel - the portion of the r.ivur used for navig-t:ion by large coi",'r -

cial craft. A minimum depth of 9 feet and a miii.um width of 200 - 400
feet were establihed by the lock and dam system and are maintained by
periodic dredging.

main channel border - the water zone between the main channel boundary and
the main river bank, islands, or now submerged channel boundaries. Wing
dams are located 'in this zone.

mesic - a type of vegetation which develops under moderate moisture conditions.

moraine - an accumulation of earth and stones carried and finally depositedSby a glacier.
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I'IPN/1 -most probabl e num ber per liter - an ust iviatLe of hacterial abundila)cw
(See Metliods, Appenlix AL).

kRR{C - Hi ssi~ p1)i River lcse'arC0h ConL:ortiuwrn

I41RRPC - Mississippi PiLver Regional Planninig Coi:mi.sion

mussels - clams, bivalvcs of the Phylum nollusca.

outwash - glacial till reworked and sol-ted into t-and and gravel, etc., by

mne] tat er.

pedaifer soils - welL-lcaclchd soils; soils that lack a morc or less harda-Cned
layer of accul.].ated carbon atcs.

pcdocal soils - soils that develop under appro::J:mate]y equal precipit.!tein
and evaporation conditJons; soils that ('ota: a defi:nite more or less

hardened layer of accumul:ated caibonatCs.

physiography - a branch of science that deals with the physical features of

the earth.

phytoplan]kton - collectively, all those plants suspended in and on the sur-
face of the water, usually microscopic.

piezometric surface - surface to which water of a given water-bearing rock
unit will rise under its own pressure balance; an artesian water table.

plankton - free-floating plants and animals drifting in the water, usually
microscopic.

podzolic - light-colored acid soil developing under coniferous forests, in

cool, humid regions: rcsu].t of leaching and remov-al of !;oluhle mineerals
from the top layer into the deep layers.

riprap - rock fortifications on banks or shores which protect them from ero-
sion by dissipating, the energy of waves and wai,._

River 7 1;.e -- m..Ics aA'e the (eintranjice of I1c2 io MiVet- _L Ciro, Illiois
naar~usd on thu river.

river stage - the elevation of a particul; river surface.

roller gates - movable gates of dam; hrizontaL cy.[indurs on inclined tracks
which can be adjusted to affect water flow and its level.

rookery - the nests and breeding place of a colony of birds; the colony of

birds.

runoff in inches (in.) - the depth to which the drainage area would be covered
if all the runoff for a given time period were uniformly distributed on it.
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savanna - grassland with trees spaced so far apart that their crowns are sepa-

rate and the grass receives direct sunlight.

side channel - deportures from the main channel or main channel border. At

normal river stage, a current occurs in these channels.

slough - body of water through which there is no current at normal river stage.

Muck bottoms and an abundance of sub;arer nt and emergent vegetation are

characteristic. The slough category lies some-v/herc between the side chan-

nel and lake and pond categories.

spoil - waste material removed in making an excavation.

streamflox:, discharge - the volume of water passing a point, per unit time,

measured in cfs or in cubic eters per second.

tailwaters - water areas :immediately below the dams:. They are aff, -ited by
the movement of water through the gates and locks, and they change ill

size in response to changing wat(r levels.

taint-er gate - movable gate of a dam which is a horizontal cylinder segment
moun;cd cm a stcel framework atatneld to a horizsotal do.':osrecail rod so

it nay be adjusted up and down to affect water flow and its level.

Sthermocliuc - a 3sycr in an incompletely-mixed body of water where the tem-

perature during tbe suemiier drops rapidly (more than 1C. per meter) as

the thermom:eter is lowered.

till - unsorted rock, sand and gravel deposited by the melting of glacier

ice.

UMRCv - Upper Mississippi River Comprehensive Basin Study.

UMRCC - Upper Iississippi River Conservation Committee.

watershed - drainage basin or drainage area.

weathering - the geologic process of dccomposing rocks by the action of the

forces of weather.

wing dams - low structures extending radially from shore into the river for

varyin; d istLnecr:. to con-strict n-: wattc: . 'hey Wo- co.tructed

of rocks and brush L ttresses to cs!jtalish a deeper main chann.l

zue~i, t, i c. "-pertaining to the. aniahal life of plankton.
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